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CHAPYER 1
INTROUNTTLON AND SUMMARY
Freamble

Currently bkefore Yhe Congress, there are a number
of bills relating to the management nf the coastal cone.*
Recently proposed leglslation meeting this description
includes 52802, 53183, 53554, S3460, HR13247, and HR14845.
These bills are in part o manifestatlon of the increasing
aissatisfacticn with the present means of allocating
tne coactal zone which mperates escentizlly through
tne private market modified by local zoning and taxatlon
policies. The majJority of these bills provide for federal
cuprort lor the estaklishment of state coastal zone
zutnorities with broad ranged declzion-making powers
@ceting federal stanaards. The bllls differ primarily
witn pect tc the fedes 1 arency to which the federal
reED tllity for the coastal fons will be aizigned,

>

Curpoze of “nis report iz not toe evaluate the
= meritzs of these bills or even of ttate coastal
SR bur to make three fundzmentally
lating to the future manazement of

1. To develou the reasons for and the situations in
wnlcn the private narket will operate to allocate the
coastzl zone in a3 nmanner which it inconsistent with the

valiues of the econne

2, To develor the reasons for and the zltuations
ir wnien local contral will operate to alicrate the coasial
2one 10 3 manner lnconsistent with the values of the economy.

¥ T.r the purposes of this report, the term "coastal zone"
refs =g the land/sea interface liacluding not only the
nzrr trip on either zide of the zhersline, but alszo

the hinzerland and the offzhore waters iCur 35 they
affect each other. This definitlon ic isractorily
clriuLnr In actial allucatlon problems, -ns definit

¥ 12 and what 15 not o the coattal zone s contlin
on the problem &t hand. 1t the problem is the provir
a recpreational teach, then a rather narrow definition .-
te ucsd,  If the problem is Lhe €stablispment of 3

the relevant hinterland mav extend a thouzand
While we find the more concrete definitions

&z tnose used by the Committee on Multiple uvses of

ral Zone [the cuntinental slope te & line Joining

ds of egtuaries) as uselul guldelines, in an sctual
arzlvels they must necessarily be violated and reference
made to the above general principle.

hy

3. To argue that the fact thar rhe present nvstem can
be expected to cperate Insffleiently in many constal cone
situatiens i g neceszary but not :ufficlent condition

for the establishment of mdre broad-based decision -making
bodies. The proponents of such measures must not only
arpue that the present syvstem s inefficlient--an argu-

ment which this report attempts to muake precise--hut also
that the decizions e anating {rom the more bread based

body will be more consisteni with the economy's desires
thaw the precent deecicions, despite the Taer that this body
is necessarily further removed 1'rom the discipline of the
market and Crom the locslicles wiich will be most afflected
by itz decisionz. The latter peint is much more 4ifficult
to make then the forner and the report suspends Judg-

ment on its general validity.

The report doew tug down coine orinciples by which
such @ bouv cucula operzte. The report emphasizes that
the respencibility orf ch z hody is naot rto impute
its own ez {the ve of vhe individuals on that
body) to izral ~ope Jecisions, but rather to attemnt
o discover what the valuec of the evonomy served are
and then to Ye concistent with these values The
practical for implementing this phlilccophy, cost
benefit s i hrleflv ocutlinea and its application
tg coastal tone decisions erxplored in come detail.

P

Thiz acnlication and exploration takes place in
part through the investigation of four zpecific examples
of coastal Zone orotlems: )
{(a) The provislon of 4 recereatlon faclility in Boston

Harbaor,
(b) The re=jer2lopnest o Sha o gl towns ol tull,
Maszsan .o 5

)
() The location of z nuclear power plant near Flymouth,
Massachusetts,
(d) The establishment and location of a reflinery complex
in ¥alne and the associated oil o ribution problem.
All thece rruulems from the of" New England
north of Cane 7a termad the Northern
Hew England Zoact rrarhlice speecizalization
nacoscarily I f o Jenral lavar ta parts
of fthe haay. SNWeVe T, blens Span o representative
spectrun of cozsital zons allecation decizlons, and we pelieve
that the princivles developed through these investigations,
if not zpacific rzzulir, are gpenerulinable. .

It should be emphaslzed that this revort is almed. at
coastal zone decislormakers, whether federal, stafe, or
local, many of whom wi1ll have had 1itftle or no exzposure
to the principles of efficiency in resource allocatlon.
Experienced) practlitioners of cost-benefit analysis will
find. 11ttle. of methodological or theoretical Interest herein.




— oyt s

They may note with intérest: -
oal our émphasis.ph,the:exblicit fncusion of un-’
" "7 U certatnty-within the analysis using subjective
‘probabilities; . ) . )

b. OQur uncompromi&ing,positionvwith‘respect to
secondary (our term 1is "parochial"} benefits,
especilally from the point of view of the framer
of federal policy toward the coastal zone.

: The core of this report consists of Chapters 2,3,
and 4. Chapter 2 outlines the economics of the coa§tal
zone ‘in the abstract, defines the concept ol eco?omlc
‘efficiency (makes precise the-sense in which an invest-
ment or allocation can be 'sald to be corsistent with the
values of the economy),points out the mechanisms byx
which the private market can fail to allacate the
coastal zone efficiently and their relative importance,
introduces the concept of parochial benefits,* and
outlines how loecal control c¢an sometimes operate ta
produce allocations which are more ineffici?nt than
the private market by overcounting of benefits tg tge-
locality which are balanced by disbenefits accrulng
outs +the purview of the local suthority. Finally,
Chapter 2 considers problems introduced Dy the.facE that
the decision-making body can almost never predict the
future upon which the desirability of @hgir alternative
investments depends with certainty, and introduces
methods. for incorporating this uncertainty within the
cost-benefit analysis.

Crnepter 3 1ilustrates the practical p;oblems .
involved in the application of cost—beneflt.analysls
to the coastal zone and some of its limita§1ons‘through
the investigation in some detail of a p§rt1cular coastal
zone problem, the development of a particular isliand in
Boston Harbor for recreation. This.alternat}ve is analyzed
frem start to finish (with the help of some-neroic assump-—

cost-benefit analysis to those unfamiliar with it-and as |
5 means for developing the limitations of this méthod

and' showing how it must be combined with informed Jjudgment
in actual decision-making.

¥ In the 1iterature, €ffects which we term"par?chiﬁl

benefits" are generally called "seconda?y renefits.

However, our concept of parochial benefits is somewhat

more limited than that ordinarily connoted by secondary

benefits, hence the- introduction of ‘a new term. quochial,
" benefits refer to the benefits associated with the ex-

penditures on the inputs to an investment and the»respending of

these .- expenditures. .
) =3

tions 2bout cost) both 2s a pedagogic device Yo illustrate

Qhaptpfs_2’aﬁdf3'ére-5aséd on a projéit'ﬁy p}ojé&c.
type ‘of analysis. -Chapter 4 attempts to illustrate How

" ‘such plecemezl. analysis might be integrated into region-'- -

wide coastal zone developmént, pointing out that'proiect-'.f-y

“by-project analysis can result in. significantly inefficient:  ’

suboptimization unlesy such integration is imposed. Chapter
U_also,dispusses:alterpative zoning and taxation plans
for implementing regionwide devélopment strategles.

A guiding philosophy of this effort has been that
it 1s impossible to develop useful economics in a vacuum.
Therefore, we have 1rvestigated a number.of. specific coastal
zone problems 1n addition to our exemplary cost-benefit
analysis. Three of these investigations are outlined
in Appendices A,B, and ' C. ’ . :

‘Appendix ‘A is-the study of recent decisions made

. by the coastal town of Hull, Massachusetts,.which occupiles

a .peninsula Jutting into Boston Harbor and contains

one of the best beaches on the northern New England
coast. This study 1s not really a cost-benefit analysis.
It 1s a case history of how coastal zone decisions are
actually made rather than a normative example of how

they should be made. This study illustrates how coastal
zone deeisions are viewed from the locality involved,
indicating that the decisions which are made generally
have nothing to do with economic efficiency, private
market or otherwise, but are based almost entirély on.
the marginal effects of the proposed hew development on
the property taxes of the present reslidents. Hull is

a unique plece of geography whose optimal development
could materialily affect the social welfare ofl the '
eastern Massachusetts region as 2 whole. This example
indicates how decisions of this importance are being made

and will continue to be made under the present system.

The second example problem given in the appendices.
addresses itself to the wisdom of.the location of the
pPilgrim Power. Plant, -a 655 megawatt nuclear installatinn
presentiy under construction on lightly-developed shore-

_line south of Plymouth, Massachusetts. Thls effort

attempts to assay the external costs or benefits assocla-
ted with the plant's thermal discharge, and the effect

of an industrial development on surrounding resildential
properties. This example was chosen because projections -
indicate .that power generation will place rapidly-escala-
ting demands on the shoreline in the not too distant future.




Qur on-site investigation of the external effects
assoclated with the plant immedistely brought. out the
importance of parochial benefits to the local residents, x
pointing ocut once again that geographic localiza-

“tion of transfer payments is a major determinant of
present coastal_zone hllocations. At the same time,
our analysis:®f the effects on the marine ecology.
indicate\thaf these latter effects are unlikely to -
be signifi¢ant in this case. We caution against generali-
gatlon of "this result for it in part depends on some
rather unigue characteristics of Cape Cod Bay, but
the analysis -does servé to indicate that 1ndustr1al
us€s will be part of an efficient allocation of the
coastal zone even when nonmarket effects are included
in the analysis.

The final example offered 1s a study of future
o1l processing and distribution systems for the .
northern New England coastal zone which is given in
Appendix C. The question of the establishment and
location of a refinery complex in northern New England
is perhaps the single most important decision under
active consideration with respect to the northern
New England coastal zone. Appendix C points out that,
if a refinery is to be built, its location should depend
almost entirely on 1ocationa1 differentials in these
nonmarket disbenefits. We believe that the refinery
question deserves the mést intensive sort of cost-benefit
‘analysis in view of its critical effect on.the overall
development of the northern New England coast. However,
no such an analysls is undertaken herein. Appendix C
concludes with a comparison of alternative oil distri-
bution systems fornorthern Neéw England with and. w1thout
-a refinery,

While Appendioes A,B, and C are, strictly speaking,
logically independent of the core argument developed in
Chapters 2,3, and 4, we regard them as integral parts
of the report and as Important as the core in ‘developing.
an understanding of the practical allocation problems
facing the coastal zone.

CONCLUSIONS AND RECOMMENDATIONS

After studying the economics of .the coastal zone, this
report concludes ‘that conscientious, -effective, long—range
planning and control of the coastal zone at the state and’
federal levels will be required if serious misise of the
shorellne is to be avolded. .The argument is as follows:

5=

. 1. . The basic premise of this report is that economics
in a' sense-wide enough to Cover all significantly importarit
values, both market and nonmarket, can be usefully applied
to coastal zone allocation, that is,'to.the problem of

_determining that ixix of uses of a particular coastal

zone which is most consistent with the values of the

economy wh‘ch uses that coastal zone.

2. We take ‘the view point that the amount a

! person values a good, whether it be a market or nonmarket

commodity, can-—at least concéptually--be measured by

the amount that he is willing to pay for that good. under .
a postulated income distribution. " Given this premise

the report equates consistency with these values with

ari allocation cf the coastal zone such that there is

no change - in allocation to which everybody would agree.
Such an allocatlon is said to be economically efflcient.

3. Thls repo L, after SLudylng the private market
as 'a means of coastal zone allocation, concludes that
market mechahlsms will result in an allocation of the

" goastal zone which Is seriously inconsistent with these

values. The reasons for this misallocation are all
the standard market imperfections: transaction costs;
undervaluing of collective goods, spillovers,

and goods subject to decreasing costs; but they all

-seem to apply with special force to the coastal zone .

and they all systematically result in overalloecation
of the coastal zone to private uses and underallocatlon
of the zone to public uses.

4. ThlS repor* ‘then examines the polltlcal organl—
zatlon which has evolved in part to correct the 1nefficiencies
of the private market with respect to the ‘coastal zone.

For the most part, this consists of local zoning and taxa-<
tion policiles under the control of the shoreline. -communities.
The report then points out that this is an inefficient means
of allocating the shoreline for, even if each community
operates optimally. within its own confines, the total
shoreline allocation will be suboptimal, due to lack of
consideration of alternatives in which one community

“.specializes in a certain cﬁoreWine function while another

spec1alizes in somP other.

E 5. The report goes. on to argue that not only will

local planning fail to result in those. corrections to the
private market results which would make the coastal zone

allocation efficient, bui, even nore importantly., they

_6- .



w1ll often result in allocatlons which are worse than
the private market results. Whenever a local board is
faced with a development proposal, 1ts first thought
15 toward the secondary or parochial benefits of the
rrojert: the effect on loral payrolls and retaijl
zarnings, broadening of the tax bate, all those effects
wi:ich from the point of view of the project and the
economy are costs. This report argues that cheze
parochlizl benefits are almost zlwayz not net benefits
irom the point of view of the entire econamy, but :
rather transfer payments from the rest of the economy
into the goegraphical locale of the project. To put'
another way, the same parochial benefite would accerue
wherever the money which must bhe invested in the project
WS spent. Thug, from the point of view o7 the economy
a% 3 whole, 'nhese parcehial bene{its are usually = wash.
!gt, with these wach benefits which are quite réal to
:ra.loca] community, an apgressive developer can obtain
zon;ng variances, tax abatements, ete. Giver parochial
benef%ts, the local community ic ir no positibn to
bargzin wlth the large-scale developer. It the develop-
ment s large enough, an investor can whicsaw an entire

€ cr region in thiz manner. The guesticr ¢ °
“ilcn of a3 reflnery 1in dNew Erol: ) =

rotte

6. Gilven the irefficienc, ¢© tne g e market
with respect to the cczstal ze¢ne and --= ig fliieney -

of loeal contrel, the only feasible alterpative appears

to be control at the stzte level wi-=n ome federzl in-~
flusnce te preyer:c - 1 here £2 i1~ peling vried
against ar entire. we zunrort the ’
a N . . N
Stratton Commission ecommendar ions co

a

establishment of state coastal zone man

erning the l
gement avthorities. ,

7. rowever, tne e=tab = inslles
some rather heavy responsibilitiec. oOng ﬂzi}é-o; tne
private mark=t is abandoned, coactal zone analvsis ;eqdires éon
scious economic analysls,for it is not enonugh ta show thut the '
cresent cyster i ceriously gubopiimzl, : rust ziso frrue
_:hat the propczed changes in the tlon process wi_l-
résult in coastal zone usage . which i i ’

. more consistent .
with the economy's values than the .old, a nuch h;yder Job.

8. Insofar as coastal zone alloeation can b2 regarded
on a project-by-project bacis, the methodology fo: imple-
menting this conscious economics is cost—bené?it =nalysis.
Urifortunately, the present state of the art with respect
Lo cost=benefit analysic and the coastal zone leaves
much to be desired and, until a =tate coazsval zone authority
can reliably determine the use ¢f the coastal zone most
consistent with people's values, 1t cannot promise to-

do much better than the private market or local
political entities.

9. A cuse In point 1z tne treatment of uncertalnty.
No one would claim that we can predict with certalinty
what the future eflects of our present development
in the coastal zone wiil be, or how we will value
these effects, or what rtechnu.ogical zalternatives
will be available te us in the future. However, un-
certainty is rarelyv considered explicitly in przsent
cost-penefit analysic. This is particzularly cruecilal
in the situations where the costc of being wrong vary
greatly with the possible alternatives. An example 1s
the development of marshland. If the marsh-is developed
and later undeveloped marshland turns out tc be very
valuable, tren the costs nl” transferring back to marsh
are quite high. TIf the marsh irs not developed and turns
out not to be very valuable, it can then be developed
and the cnly loss is the differential in benefits in
the interim. On the cother hand, the economy cannot
use uncertainty as an excuse for doing nothing. This
report outlines how uncertainty can rationally be
included in’ coastal zone, cost-henefit analysis.

L10. Enother probler with laocational cost-benefit
analysis 1z that, 1f performed too narrowly, serlously
ireflicient suboptimization can occur. The problem
is to approach coastline zllocztion comprehensively
while, at the same time, retaining analyvtical feasibility.
Given the compromises that must necessarily occur, the
results of cost-benefit analysic must be used with some
Judgment.

11, In summary, with respect to the coastal zone,
we can conclude that:

a. The private market cannot be expected to operate
eificiently, local control won't work due to
overcounting of parochial benefits, so some
form of state and lederal action with recpect
to coastal zone development is nezessary.

b. I7 this planning and control is to be beneflicial,
the state and federal agencies must have means
for determining what iz an efflicient allocation
‘ol the shoreline.

c. Properly.developed and applied cost-benefit
analysis will furnish these means for many, but
not all of the d=cisions which will have to be
made. This report is a preliminary effort at
this development and application.

8~



CHAPTER II
THE ECONCMICS QF THE DEVELOPMENT OF A COASTAL ZOQNE

The Basic¢ Problem

The problem 1 how to allacate an essentially
fixed supply of coastal zone resources among the
growing putlic and private demands for ccastal areas.
The historical answer has been to allow supply and
demand to deterwine the usage of coastal areas thiough
the price meenanism—-the use which would pay the most
for the property nvtained it. Zoning proviclons, public
ownerchip, and t&x laws have all had an impact on the
market results, but th- current allocatiun is essen-
tially the reculr ¢l private market operations. In-
creasingly, these results are being called into ques-
tlJon. This dissstisfaction requires some «xplanaticn,
for it ls not difficult ic demonstrate that the allo=
cation of resources reculting from competitive market
opa2rations can have zome rather attractive properties.

Befere we= zxzn make any substantive ctatements
about how society should allocate the coastal zone,
we will have to establish a frame of reference, a
bacic set of assumptionsz about soclety's goals, about
what lz good and what is bad, with which assumptions
we desire our coastal zone decisions to be consistent.
It is the purpose »f this section to exhibit the set
o' assumptior: zoout social values with which we will
npPrate in this report ana to contrast thiz set af
acecumption with scme of Tne other pooclible viewpoints
that one mightu take.

Some Basic Considerations Regarding Soecial
Chclce and Public Investment

After the ineviiabllity of udeath, perhaps the most
pervasive, the most basic fact of life for both an
imiividual and society is that neither can have as much
of everything as he or it desires. AL any point in time
the amount of all tynes of resources--land, mninerals, water,
air, machines etcv.--is 'ixed. This basir limitation implies
that a society rannot have all it wants of everything.
1t must forego some poods in order to obtain others.

The term good, in this context is to be interpreted
In its original sense to mean anything desirable whether
1t be &z material good (a physical commodity), a psychologi-
cal good, an esthetic gnod, or whatever. Thus, alir quality
or esthetlie architecture is a good in this context
as long ac more is preferred tec less everything elcse
being equal. f(Hote that without loss in gererality we can

-9-

define all non-material pocdn in question in & positive
aense=. That is, we will talk in terms of alr pellution
abatemsnt ar water nquility rather than level of pellution).

However, there is one Important ditf'i'=rence hefween
the typlcal material good und the topica’ non-mnterjs]
good which we must keep in mina from The onset.  Mosi
material goods have the characturistiec whit the use
or consumptinn of a unit ol the good by nne person
effectively prevents somconw rloe Tpom cousuming the
same unit of that good. On the other hand, many
non-material goods such as clear air or hvauhiryJ
zcenery can be consumed communally. One person f
enjoyment of the good doer not prevent. or often
even diminich, the ability o the gaod v be eniayed
by another. We shall a1l gonds which 7l into the
rirst category private goods thooe whish 211 inta the
second, collective goords, and will hav: cause To re fer
back to thiz diztinction in the future.

For now the basic point remains, in werm:c ol the
underlying limitations on ovur =et of resources, it 1s
¢lear that all types of goods, hath private and collec-
tive, compete with themselves and with each other for
an etonomy's re recez in the ] : nal covtain
cont.inations «f 1 goods are : Je riven the
fixed zet of resources. Thir > C1CRIRTa eI
binationz of goodc iz generall,
tinn possibilities surface which is de{ined hy

hy tThe nraducs-

.RN)= maxipum amount of Ith

X (X, 9K pnne X, b3 ..
A Schd PTi-1773410 22 atruiomr e glren

Thwt ali Trhe Tner
goods are Tixed atl
levels

N - R
Yya¥as ,anl. g1
v
i
mmetrie
:ipilities

It should be clear trnat thiz definition Is
in the x1's snd generally the projuctisn pos

J o R .
surface 1s represented implicitly ir =te To:lowing
symmetric rorm.

T(x],xz...,xN)=D

The production possibilities «urface divides the space
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Figure 2.1 illustrates a poszible, three dimensional
produetion possibilities curfacs.

A  water quzlity

.-~ zurface

~
S

Mt nally excluslve

Froduction poseibilitiesn

Foints dnside the surtace reprezen! walteflall comlina-

tiens of butier, guns, and warer quality.
Points «n the surface are wattelrs=e
Feints ootside the surface are infeasible

~ed A CHYFOTRETICAL FROLDUCTION (OATIETLITIES

FOR A THREE a90LS ECONOMY
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SURFACE

Sl Prent o cnme, the combingnooey of eacone cuch that
inalnnn opnld Rave moes s Tonst od wirh-

out givinm up any of another pmood, or caquivalont ly
th soelety could have more af every gseod.*  We chal)
~a11 such 2 ecombination A0 prandn wan{anJ. T the
=2eond case, Lthe conbination of soods ic oon the rro-
duction possibilities surfare and the cociety carmot
have more of any good withont piving ur a positive
amount of some other good (=). In thiz cire, the
economy will he cald to be w: ‘ree. In the inal
case, the comhination of pone netoattainable by
meement of the pecoctear -5 e 1

zalid to e in

any ar
and tuis combination I

Thiz very basic hre:kdewn voints o tws inter—
s within the

related but dlstinguishable zubg
general problen of dev ini tetv's re-
spurces chould he

A. Proplems involvea with movi
to a wasterree agllocztion w
<

of' all moods then thne wuste!

amang the
= the voints
Surlzce.

E. Froblems invalved in ornes?
wastafre- allosation -
an the producticn pe

L

Froblem A iz clearly a Laz
everybedy will agree that the move
techpical problem invelves identify
allacatjor that is better o o2t )
every fdim=nsicon ag the ppessny =)
level, thiz 1is the dumain of cozl-elfe.
specifies the levels o! a!l dimenzions e pt one and
cexrches for that alternstive which mayxi the remaining
dimension,generally termed eflwctiveness. Thus, no con-
ceptual problemu attentd cont-= lec 2o tyvveproblems .
However, sach anz v Chawld ged: there
s wastelful propoc

the project
S where one

ree

are many mo -
and the determination ol the w {(moare precisely.,
Slralt miwAays use-

the ruling ~ut of the waotelud
ful and rarely trivial.

However, the remainder of thi and the bulk
of this report will be addressern te prablsm B 3nd means
of chousing one amonp the et ol wastefree sllocations
which somaehow is to be nore preierred vy tne society

llew

¥ A2 long 3 more of one ooz i another
good along the produectlion possibititiez surface,
il one can increace one good while helding all others
constant, one cann increase mure than cne £ood without
giving up any of the other goods.
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than others.

Essent.ially, four dirtor, Met Lo, Tea aandoing, ihis
diffirult -~holce have been rupgested in the part.  We

might characterize them an ol lows:

1) The dictator,

2) Intrinsic suitability,

3) Kepresentiative political concenzus,
4 Willingnerns-to-payv.

The basic problem here is that in order Lo chooze
petween the points on the production pogsicilitles ful-
face, one imput- a set of values tao this curface,
dne must, rfor e.wnple, decide whether nocociefy valuew
100,000 tonz of steel more than = 107 Aecresse in e
pollution, ane car more than ten TV Zeto, #to., for
211 combinations of such commcdiries on the production
pezcibilities surfuce. Thic waald he = J cult probe-
lem [for an individual, let alone a cocieiy whofe purpoLe
is to somehow reconcile the differing value systems of
ezeh individual.

1) The first of our methods, which we heve called
tne dietator, in which an indiviaual or a seall cohezive
group unab edlyv =quates it. own valuecs h those of
the soeiety is hicteriecall, wne & the mod! poputar
methods and coun-s among itu attempts at alloration some
of the developments of which man 13 most proud. It
has had its failures and does have its disadvantages.

basic one iz thar It b~g' albeit in @ rather
e nanner, tne besl - L tling in-
d*vidudl value systems. I a2 soc accepts owne of
3 number of ethical precepts abou the value of the
individual, this at-times-attrac tl e poscibility is no
i
e

longer open to it. Therefore, we are attempting
to zhed light on the coaztal tion problem

in = country which roao sade t tneoreticul
cormitrent to the inaividuzl, we will consider it no
longer.  FPerhaos the noott important oresent-day propo-
nents of this ten in the USA zre cerrtain of the more
arrhitectural noolis o!f thought irn urban planning.

2) in allocation scheme for land which hac achieved
e prominence in the last few yesry is bazed on the
iJea that, on the baris of nztural peological and eco-
logical cvhara eteydgtice, one 21y et 1Ty cerrtaln areus
as intrinsically suitable for certain purcoses and other
arewxc as intrinsically unsultezble for other purposes.
Having made this identilicaticn, one imulements zoning
procedures consistent with it. Thic viewpolnt, which

w
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unierliea the Lrvunents of many ¢
nhasz been mozst fully developed hy

sorvetioni:t roupe,
MeHar, rsrerenve(]).
This philosophy ralses questions of how one deter-
mines Intrinsic sultablility and, Tore baslecally, if one
bases develnpment deciz»ons strictly on natural charac-
teristics, one may flnd, for ezamgle, that =211 of Qregoen
is intrinsically ruitable for recrestion but none of
Nebraska. However, it is not clear that zoning provi-
sions implementing this fluding would lead us to the
allocation which would he nmost con=istent with sgciety's
valuez, however defined. Even more imreortantly, this
approach begs the hard guestionz which are precicely the
issues on which the decisionmaker needs the most help.
For example, one may determine that Mach Ray in Maine
ig intrinsically suitable forr preservation ana wilder-
ness recreation (it iz an unucually bezu-iful bay which
iz probably unique on the Ea Cozat with respect to
lack of previous develonmean® ) and alra that Machiac Ray
is intringically well suited to oil transhioment (it is
unique on the East Coast in being able to bhandle tankers
of greater than.80 foot araft within 1/L nile of shore in
sheltered water with direct access %o ithe sed),

In‘actual prantice, thic ccheme, &t least og
developed by HMeHare, iz applied very flevicly, leaving
a wide range of zlternativec open. In sho: nushing
this idens very hard lezds to come rather (=]
allocation=; insofar as the idea iz not pushed hard,
it begs the basic question und becomes a useful adjunct
to allocation rather than a meanc ~f determiniang this
allocation.

3) Some form of representative onliticz) concen-
sus, hased directly or indirectiy on the bhallcocrt, 1o
practiced presently in a large part of the world. Such
a process would be strengthened and formzlized under
precent legislative proposals with recpees o bLne
coastal zone.

The ballot in all its forms tias . rhare of pro-—
nlems both practical (Keeping representatlives' values
consistent wlth constituents' providing a spectrum of
alternatives) and theoretical (tyranny of the majority,
indivicibility of the vote). Attempts to he [recice
about the manner in which z reprecentative proceszs iz or
can be made to be consistent with rhe valuen ¢ the
saciety represented have &ither bgen unperzuasive or

—14-
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productive of only negative results (e.g. the intransi-

.tivity of. democratic cholce). (2) This report will"-
“attempt no such analysis of the polltlcal structure or

either the representative process in general or the
rather unique politicgl structure of the Northern
New England Coastal Zone in particular; but rather

‘take as obvious:

a) The- political structure we are dealing with does
’ have the ability to take substantial discre-
‘tionary‘action-~-to commit resources,_regulate
markets, and transfer income: -

b} This political structure wishes to-make those
decisions which  are somehow consistent with
the values of the society 1t represents.

c) And .that this political structure needs help
in determining which of its alternatives merit
implementation under the above criteria.

‘In short, this report is going to accept the re-
presentative consensus view of life in some 1ll-defined-
sense and to be concerned with making this definition -
more precise only in so far as resource allocation is{
concerned. . ..

4) This brings us to the fourth valuation-scheme
which we will ecall 'willingness-to-pay'. Under this
set up, each individual is regarded as the sole judge
of his own welfare. Furthermore, each individual.
is assigned control (private property . rights) to a .
certain amount of resources (land, capital and. labor)
and he is free to exchange these resources for any of
the goods produced by the society according to any.

mutually agreeable bargain with the controllers of

these goods. Generally, thls exchange Is facilitated
by a surrogate good called money which has the advan-
tages of being universally acpepted divisable,
easlly-transferable, etc. in which case the indivi-
dual's control over his set of resources translates

_itself into income.’

Given thié éetup one can rank a person's preferences.’

according to.his:willingness to pay. Thus, if a person

.is willing to pay $1.:00 of his income for a hamburger -

and. 50 -cents for. an object d'art, then by this scheme
we presume he values the hamburger more than the plece-
of art, and that if he ‘obtains the, hamburger: he is

'better off.than if he. obtains the work ‘of art. Thus,

we are assuming that all the values a man has for.a,
good whether it be a material good, an esthetic good
or a psychological good can be quantified by finding

5 N - . &
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out how much of other goods he would be willing to forego
to obtaln the good 1In questlion. Note that this valuat -1on
scheme applies to collective goods as well as private
goods, Thus, 1f someone clalms he values a certaln
decrease in 'alr pollution more than a TV, yet a group

is formed which with the ald of $100 from him could

. achieve the increased” ‘alr quality and the man spends

his $100 on the TV, we régard his claim as, at best
meaningless. .

Given that one a¢cepts this valuation scheme, the -
problem is to find that public policy which tends toward

" 'that "eonfiguration of the coagtal zone which is in

some sense. consistent with the values so measured,

We shall put off for just a moment discussioh of- what
we mean bv "consistent with willingness-to-pay" to
discuss a very imporvant limitation on this valuation
scheme. -

In order-to use this- scheme, one must accept or
assume 3 distribution of income, for willingness-to-
pay clearly depends on income. Every change in the
distribution of income will, in general, alter the
amounts that pecple are willing to pay for various
goods -and, however we define consistency, if we are
to be consistent with the new set of values, the -
allocation must change accordingly. Thus, if one does
not regard the present distribution of income as
desirable, one cannot be expected to be happy with
the allocation con51stent with the present "WLllingpess—

. Eo— payn

The acceptance'of an income distribution then is
arcritical enabling hypothesis underlying all the
analysis that follows. Therefore, it bears some inves:
tion. PFlrst of all, it is patently clear that soclety
1s not completely satisfied with the present distri-
bution of income. The existence of charitable organi-
zations, a progressive incdome tax, Social Security and

‘.welfare, publie hou51ng, and myriad other existing and

proposed programs are manifestations. of the society's

- 'dissatisfaction with the present income distribution.’
" On the other-hand, if one doesn't accept the present

income distribution, then one is faced with the problem
of choosing society's desired income distribution on the
basls .of very little 1nformation if indeed the concept

has existential meaning ;o . —

Generally,»our approaéh will be to work. with the
present distribution of income, not withstanding the . ¥
above mentioned clear indications that society doesH:

. not.-regard this distribution with complete favor,Aon e

the following grounds

416—:



1) Despite the above, soclety does not appear
to be prevared to opt for a radicaily difterent dis-
tribution of income. 77 .

2) If a different distribution of income is
desired, it is generally more efficient tc effect the
desired inceme transfers through Jump sum payments
or, failing that, through differential taxation of
income, then through income transfers via public .
investmewt or direct 1nterference vith markets.

33 The most important reason for accepting the
present .distribution of income is that this hypothesis,
despite.its untenability in the strict sense, will
prove useful. That is, as so cften happens 1ln science,
we shall see that provisionally acceptling a hypothesis
knownt noet to-be completely true, will allow us to
proceed with analysis which will reveal important facets
of a2 protlem which facets would be difficult to exhibit
without this assumption.*® ’

) Finally, we will not push this hypothesis

too. hard., ZIn cases which the acceptance of the present
distribution of income is clearly inappropriate, such
as in the provisicon of an intown beach aimed at ghetto
poor, we will revert to analysing a range of possible
sets of wiilingnesses-to-pay resuiting from a range
of possitle income distributions, obtaining for each
such set ¢f values, the system which 1s consistent
with that set of values. The resulting analysis will

" not.uniquely specify which is the indicatcd alternative,
but reither will serve to rule out all those alternatives
which are not consistent with any reasonable set of
values. +The community or its representatives will scome-

. how have to decide among the remaining alternatives. As
we shall attempt to demonstrate in Chapter III, this
ruling out process can be of a much more value to the
relevent decisionmalkers.in difficult situations than

ification of a single"optimal” alternative
r zituations.

We zhzll have cause to return to thée problem of
eciftoation of the income distribution in the
sequel, for now let us at least provisionally accept
the present distribution of income and examine in what
sense . 7an identify a particular 0011¢guration of the

¥ The alternative is to rever: to a vague discu551on
of social welfare, which at best is non-productive and
at worst ljeads to such antinomious concepts as "the
greatest good for the .greatest number" or "maximum
reglcﬂal irnicome with minimum pol;utlon .
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economy--a particular. set of‘goods produced--as consis-

_ﬁen; with the resulting willingness-to-pay.

Pareto-Efficiency

Consider a point on the production possibilitiles
surface, some wattefree combination of grods.  Now

- conslder a proposa2d change in the &omb*nauion of goods

produced. Some people will be willing to pay to see
this change occur. Some will be willing to pay to
avold ‘the change. If the people who desire the change
are willing to pay more than people who oppose it,

say a total of A versus a total of B with A) B'then,

i1f we make the change and at the same time take B

from’ the proponents of the move -and pay 1t Lo the
opponerts, then, after making the change, the opponents
will regard themselves as well off as before --they

"have suffered the disbenefits of the change but have

been compensated by the amount they value these dis=-
benefits--while the propcnents will consider themselves
better. off then before for they resarded the change

~as worth A and received it for oniy B. Or we can

make the change and take some amount cof inéome between

A and B from the proponents anrd give it to the copponents
in which everybody will regard themselves as better

off Ehanvbefore in terms of their own willingness-to-
pay. Everybody would be willing tc pay & positive
amount for the change and compensation. Thus, accepting
individual willingnesses—-to-pay as a valuation schene,
such a change is an improvement in an unambiguous manner
Everybody finds themselves at least as well off as
before (by their own values). If everybody's lot )
could be improved, in this manner, the orginal position
could not ‘have been consistent with ximum social welfare-
defined in terms' of willingness-to-pay.

"with this argument as a Hlnu, let us postulate
the following eriterion for the narrowing down of the
set of points on the productisn possibiliities surface
which we can regard as’ consistent with the postulated
income distribution and the resulting “nd1v1dua1 w14_lng—
ness-— to—pav - .

- A COMBINATION OF .GOCLS AN . CONSTISTENT. WITH
WILLINGNESS~TQ<PAY UNLESS IT IS IMPOSSIBLE TO MAKE £
CHANGE IN THE COMBINATION OF GOODE PRODUCED; WHICH. 'MAKES
AT LEAST ONE PER3ON BETTER OFF Al IONEZ HORSS OFF .. -

While this criteria appears to be pleasantlj non-

.controversial in that it seems to avoid comparing one
_person's welfare with anothers it aisc appears woefully
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incemplete. Moat of tho In.O”P’finP real. world.choices

leava some people better off and some worse off ond

the criterion does not seem Lo-speak to these choices.
Kowever, appearances avc deceiving., a basic result

of. micro—economic theory is that once we have accepted

an -income distribufion and _the possihbility of compensa~ |
‘tion, the atove ecriteria 1s quite sre .c and in faet 7.

"there is an operationally unique configuration of the

econony which is consistent with the above criterlon
and-the postulated income distribution. {3)

Cur criterion appears to avoild 1n\erher<onal compari-
‘sonslﬁub, in fact, 'such comparisons are inmplicit in

.. the accebtance-of-the income distribution;*-

Social judgrients based on the 2bcve c¢riterion

- are said to be Paretian and the configuration of the

such that no one can be made hehter off with
someone being made worse off is said to be the
Pzreto- efficient  (or some%imés, just plain efficient)’.
ration associated with the postulated income
ribution. *¥Thus, if we are going to follow the above
criterion, we must specify an income distribution and
then attempt’'to develop publlc policy which encourages
the reto-efficient configuration of the Coastal Zone
iated with the'specified'income distribution.

areto-Eff jciency and the Private Market

Not only is there a unique configuration of the
economy which is consistent with willingness-to-pay
in the manner outlined, but further, in so far as there
aré proverly functioning markets for all goods valued
by society, +then it can he shown that thé price
mechanism.operating through these markets will tend
toward the Pareto-efficient configuration of the economy. L.

~consistent with the present income dlerlbutlon.

¥ we shall see, in practical applications this specificity
more than a little misleading, as it turns upon the
3sibility of compensatlon for. all persons adversely -
fected by a particular change.’ In the real world .

is compensation may not be feasible for a variebty of |

1

s
o
af

i
p

o
specificity does serve as a firm foundation upon uh1cn
we -can make Judgmenus about publie policy concerning
the -coastal zone if_we accept willingness~to-pay as a

_yardstick. .

#% ¢ completely equivalent and slighblv more conclse wav

ot wording this.is to say "it is impossible to make
everybody better off) for if one can make one person
better off hurting nobody, one can take some of the

increase of goods from the person made better off.

and distribute them among all others.
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itical and economic reasons. However, this ”‘heoret;cal"
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‘ecological interrelationships. of. various aqf

(3) 1In essense; this is a .vesnlt of the Fnctgthat,
in a price system, he_wno is willing to pay. the most for

- @ good obtalns 1t.

Thus, given this report's provisional acceptance
of willingness-to-pay and this characteristic of the
‘market system, 1f thers -weére properly functioning marker
for all coastal zone goods, we could end the report here.
In actuality, this is only’ the beginning, for throughout
the economy and in particular in the coastal zone, there ar
many goods for which properly functioning markets do not
exist. In.fact, there.are a number of goods of 1ncreasinn

-social importance for which no recognizable market exists.

Therefore, our task is just begun, and we turn to a wmore

" detailed investigation of those-areas in which «the private

market system will not be consistent w‘th w1llingness—

-to—pav

Private Market Failures

*"The requirements for a private markel economy operatin;
through the.prlce system to tend toward Pareto efficiency -
inelude: .

- A) Private access to all 7oous
B) The amount of other goods foregone .due to the
production of -a unit of s varticular good must
not decrease with.the 1ﬁcreas:a level of output
of the good in guestion.
- C) There exist markets for all possible bc.ds inciud?
- side effects. It is not possible for a producer
and a consumersto, as. a result of the' Pproduatior
and consumption, decrease the gcods enj y¥ec by a
third party without the third party obtalning
compensation. . -
D) The provision of the information requir
- the agreements and bargains through w!
. private mariket operztes does not itse
resources. . - .

i to effe

Unfortunately, these conditions are
throughout the ‘eccnomy and particularly
zone' where development 1s intense and theifocla

eritically important and where,. for at lezst¥;
portlon of -the¢oastal zone, private properiy !
difficult to establish. .In the following paragr aphs we

‘review some of the 51tuaulons in which we can crpect the
private market to overate 1nef’1019"t11 1r tqe coastal zone.

L e
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Irn so doing, we shall find it useful to adopt the
following definition. The cost of a unit of particular .
gond is the maximum amount the people in that soclety
would be willing to pay for the goods foregone by the
society in order to obtain that unit of the good in
question. In terms of this definition conditions B
and C can be restated: (B) The cost of a unit of a
good must not decrease with increased level of pro-
duction of that good. (C) The consumer{s) of a parti-
cular unit of a good should bear the full cost of
the production of that unit.

Notice that this is a technical definition of the
word cost which need not correspond to the common
usage meaning, roughly, the mcnetary outlay required
to obtain a good. It Just so happens that, under
willingness-to-pay, in a perfectly functicning
price system, the monetary ocutlay requircd to obtain
a good znd the value of the goods foregone due to
the consumption of this good are the same. Thus,
in so far as our economy .is not a perfectly functioning
competitive economy, in so far as the above conditions
are not met, a situation known as private market failure,
we will have to be careful to distinguish between the
two different usages of the word cost. 1In the sequel,
when the neaning is not made clear by the ceontext,
we shall use the term social cost when we are referring
to the first definition and private costs when we
are referring to the second meaning.

We shall now consider each of the above conditions
in turn.

Collective Goods

The price mechanism will fail to operate in a
manner which is consistent with willingness-to-pay when
dealing with collective goods. Collective goods differ
from private goods in that individuals do not obtain
exclusive possession of the goods they purchase; they

are not able to exclude others from the use of these goods.

The prototypical example is natlonal defense. If-one
cannot exclude or be excluded from a particular good,
then it 1is rational for each citizen operating indivi-
dually to refuse to buy a good he desires, forecing others
to purchase the good which he then enjoys without cost

‘to himself. Of course, others reason similarly and
‘the good, for which the group as a whole may be willing

to pay a great deal, willl not be provided. Thus,
collective action either through regulation or public
investment will be required 1f the  Pareto-efficient

- allocation is to be obtained in this situation.

-21-
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In addition to goods which are pure collective goods,

"i.e. exclusion is lmpossible, everyone must consume the

same gquantity, there is a more general and much more .
numerous class of goods for which exclusion 1is technically’
pogsible but for which the amount of resources (the cost)
of obtaining this exclusion is quite high, or society has
not found a politically feasible means cof lmplementing

“this exclusion.  Exaaples include radio and television

entertainment, highways, and access roads.

The private market can also fail on the input or
resource side due to difficulties in exclusion. : One of
the most glaring examples of this kind of fallure relates
directly to the coastal zone. Soclety has barely begun
to evolve a workable form of property rights to certaln
of fshore resources such as the seabed. It has yet to
begin to establish any workable form of control of the
resources in the water column. This leads to the so-
called common pocl problem with respect tco, for example,
fisheries.. At present, private property rights can nct
be established on fish until the fish are caught.

In this situation, there is no Incentive to husband the
crop. Fishermen operating individually will mine the
resources at a higher rate than would be rational 1f the
fish were privately controlled, for each will reason
that if he doessn't cateh the fish somecne else will.

In extreme cases, this leads to rapid depletion of a
fish stock and the establishment of piecemeal, generally,
ineffective, and almost always wasteful attempts at re-

" gulating the fishery in question.( i)

In general, then the unaided price mechanism cannot
be expected to operate toward a Pareto-efficient configura-
tion when prices in cases where private property rights
(exclusion) cannot be established efficiently. On the
goods (output) side this leads to underprovision of
collective goods by the private market, and on the re-
source (ihput) side 1t leads to overexploitation of those
resources for which private property rights cannot or have

" not been established.

" ‘Goods Subject to Decreasing Costs

There is a technical situation which presents.a very
difficult problem for the private market. MWhen it works,
the price mechanism owes its success at establishing
Pareto-efficiency 1in part to the fact that each person

_ig forced to give up the social costs 'of his consumptlon
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of a unit of & good in order to obtain the use of that
unit.. This assures that all goods for which the value
of the use 1s greater to somebody than the value of ..
the resources used in the provision of that unit of a
good: elsewhere is supplied. A market system alsc re-
quires that everybody Be charged the same price .for the
" same good. (Obviously, all buyers are going to go to .
the low price source of the good.) Now consider these
two facts and the following sort of situation. Let us
suppose we have a good in which, given the present. set
of investmentsyithe costs of supplying an extra unit of
that good to a consumer is quite low. These additional
_costs are called the marginal costs of the urit of the
good. It will pay the producer to supply this unit
at any price above 1ts marginal cost and in a competi-
£ive market the price will be driven down to the mar-
ginal cost and all units of the good (not just the
additional unit) will be sold at this price. If N
units of the good are sold, the revenue to the producer
will be M(N)'N where M(N) 1s the marginal cost. . Unless
M(N)-N is greater than T{N)the total cost to the producer -
of supplying all the N units of the good including in-
vestment costs, then the supplier will not make the invest-
ment required to supply this good. None of the good will
be produced. This can happen despite the fact that the
total amount that society is willing to pay for this good
is greater than the soecial costs of producing 1it,
some of the buyers may. be willing to pay much more than
marginal costs for a particular unit of the good..

This dllemma can also be expressed in terms of average
costs. The average cost of producing N units is defined
to be T(N)}/N. Thus, the condition that M(N) x N be greater
than or equal to the total costs will not be met if the
marginal costs are less than average costs at the level of
preoduction called for by the market. It 1s easy to
show that, average costs will be less than marginal
costs if and only if average costs decrease with increased
output.

in short, Pareto-efficiency requires that all consumers
be charged the marglnal cost of producing-a unit of the
good in question. However, if a private investor charges
marginal costs in a situation where marginal costs are
less than average costs (average costs are decreaslng) he
cannot recover his irivestment and .the project loses money.
If average costs are charged, the project breaks even but
the projéct is underutilized and ‘resources are ineff101ent1y
dis triburad .

The textbook. example of this sort of market failure also
cecurs in the coastal zone. Consider a- lighthouse. Once :
it 1s.bulla and its light 1s flashing, additlional ships :
‘mey .use the service without adding to the cost of operations--
tne margAnal cost of an additional ship. 1s sensidbly zerc.

‘Lighthouse services should be snpp1ied'if, and only if,

the total amount all the users would be willing to pay for
the llghthouse (total savings due to smaller number

_ of shipwreaks and collisions, less delays, etc) 1s

greater than the soclal cost of constructing and operating
the lighthouse. At the same time, the charge to users

‘should be zero since the cost of the additional use 1is

zero. If not, a potential usér whose savings resulting
from the use of the service 1is Just barelv positive would
be dissuaded from using the service. Then we would be

in a situation where one person (this user) cculd be

made better off (by allowing him to use the service free)-

"while making no one worse off. But no private investor

could be exnected to devate resources to the. construction
of the lighthouse if the price of his prolduct must be

~zero. Hence, collective action is indicated. -

The pervasiveness of goods subject to decreasing
average costs is often underemphasized. They Iinclude not
only almost all goods requiring larze iIndivisidle investments
up to capacity, almost all transportation and distribution
services up to congestion, and almeost all communication
and information transfer services. With respect to the
coastal zonc, obvious examples are navigation and recreation
facilities up to capacity, scheduled shipping services and
the provision of terminals for marine transpcrtation, power
generation, and undersea oil production. In shert, a
substantial proportion of the uses to which the coastal
zone may be put are subject to decreasing costs which
goods will be provided inefficiently (through monopolies o
or cartels), if at all, by an unregulated free market

Spillover Costs and 3enefits

Perhaps the single most important reason for the.
rising dlssauispac+1on with the private merket 2& ‘a mgah

~of allocating the coastal zone has to do with spillover

effects. Spillovers refer to the effects of one person's
consumption of a particular ‘goed on reople other than
those doing the actual consumption.  The private market
conceives of a series of buyver-seller transactions in
which no one other than the buyer and the seller are
affected by the agreement that this pair reaches. In
actual fact, there are few ‘important economic transac-
tions which can be made. today which do not- affect a large
number of pecple, albeit often in a diffuie rnier, - Elbow
room iS scarce both because of the increase im- population
in general and because our elbows, magnifled and multiclied
by modern technology, are bigger anhd sharper than ever.
Before 1900 a man chose to-buy and ride a horse and the
only third party effects were an occasional dirty shoe.
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Now a man In a car can add to the discomfort of an entire
town. And things promise to become increasingly difficult,
The number of possible soclal contacts and hence occasions
for third party conflicts grows combinatorially with
populaftion. As for technology, an agreement between

an girline and a passeng@r may scon have the ability

to inflict discomfort on a person on the seasurface tens

of miles away from the plane.

Some of the most important of these uncompensated.
third party effects have to do with our use of the en-
vironment as a sink for the material and energy flows
generated by an industrial society. Ayers and Kneese
have pointed out that even our usé of the term con-
sumption 1s misleading.(5) In actual fact, relativis-
tic considerations aside, matter 1s conserved and not
consumed. Material goods are at most altered by our
"consumption“ of them. Their material substance remains
and must either be reused or discharged to the environment.
The same thing 1s true of energy. Generally speaking,
the discharge of the residuals to the environment
takes place without any .compensation to those who are
adversely.affected by this discharge. This would cause
no great problem if the adverse effects were small, as
perhaps.they were in the past. However, cases are rapidly
multiplying which indicate that in _many situations our
of the enﬁironment. i35 this happens, the adverse effects
become very large very fast, especlally in view of the
fact that many ecological systems exhlbit decreasing
ability to handle effluents when overloaded. This can.
lead to anrexplosively unstable situation.

Given the magnitude and growth of our material flows
and the fact that we are beginning to overload natural
systems 1n many situations, it 1s clear -that we can no
longer regard these third party effects as "somewhat
freakish anomalies" in an otherwise smoothly functioning
economic system (€ ).

We will 3llustrate by several examples taken from
reference (7) , how these third party effects can prevent
the market mechanism from functioning in such a manner as
to lead the socilety to a Pareto-efficient economic con-
figuration, that is, to get-us into a situation vhere
everybody -would be made better off in terms of willingness~

‘to-pay by proper interference with the market‘mechénism.,

Consider the problem of the heating of large bulldings.
This functlon presently contributes 304 of the sulphur dis-

. charged into Metropolitan Boston airshed. (8 Now,-according
‘to the oil used and the amount of treatment ‘employed, more
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prodding. The questlon 1x, would the public, acting

V.individually, demand the numbter of smog control devices

consistent with its own willingness to pay for alr
qualityv? The answer 1s no. For a person who was con-
sldering whether or nct to order a shog control device

on his car would reason, guite rationally, as lollows.

If I purchase the device andeveryone else does likewise,
then we will have less smog in'the city. On the other
hand, my ‘individual car can add only a negligible amount
to the smog problem so that if everyone else purchases

and T do not, T will enjoy sensibly the same alr gquality
and have saved the price of the device. Thus, if everyone

" else purchases a device, I will be better off if I

do not get one. On the otherhand, if no one else other
than myselfl, purchases a device there will be a bad
smog problem. However, If I purchase 2 device the
problem will not be noticeably different, since my
individual car contributes a verv small vart of the
overall smog and I will be out the ncney I pald for

the device. Thus, if no one else purchases, I shouldn't
either. Obviously, the analysis is the same if some |
people purchase and some do not. In each case, the
amount the individual would be willing to payv for

the difference in the smog due toc the vurchaseé ob-
tains from his own smog contrcl device is less than
the price of the device.

Since all potential car buyers will reason in
a similar rational manner, the result is that there
wlll be zero demand for smog control devices. The

-automobile manufacturers will have no motivation to

develop and market such a device. This conclusion

holds even if--and it is an if--collectively the

public would be willing to pay the cost of smog con-
trol devices Tor 2all cars in order to ohtain the
resulting air quallty. The point irs that each pros-
nvective buyer of a device suffers only a small part of
the pollution cost of his decisien not to buy the
device. If he.is cone nman in a wmillion man city, he
suffers, very roughly speaking, one-one millionth of ‘the
pollution cost. Once again private costs do nat egual
social costs. 2 third party (the rest of the community)
ls affected by the decision. to buy or not the device

but is not party bo the exchange.* (Please see next page)

For a third eYamnle, conoide the problem of pollution.
of an estuary by sewage emanating from a number of munici-
palitles located on thé:estuary. For the purposes of dis-

Cussion imagine that the entire pPCb1EW of pollution is-
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caused by crganic material so that treatment which
removes the organic material, which otherwlse 1s broken
down by blologlcal processes which consume the estuary's
oxygen, could solve the problem, {(This 1s not the case.
Inorgaric fertilizers often are a bigger problenm .

then oversaturation of the oxygen supply.) The now
familiar dllemma would act to frustrate a market .
solution. Each murlcipality or sewage district would
reap but little of its own efforts at treating the
sewage, but 1t would bear the full costs of the
treatment. The thlrd parties in the rest of the

estuary woculd not have to bear the costs of the

“benefits they would perceive from the individual

town's investment in sewage treatment. .Each in-
divicduzl town would come to the rational decision
to not pay the cost of treating its sewage even
though 21l might be better off if all the towns
instzlled such treatment.

In short, wherever there is a spillover or
thiré party offeet for which no market exlsts,
the price mechanism may result in an economic

configuraticon which 1s Inconsistent wilth the

‘soclety’s willlngness to pay and public action

This example also points out the futility of appeals
to conscience and social responsibility in situations
where soclal costs are not egual to private costs.
The more likely the appeal 1s to work, the less moti-
vatlion there 1s for an individual to be persuaded by
the appeal. . If, due to an appeal a large portion of
the population bought smog control devices, the

. remalning irdividuals would have nc need to be.

concerned about smog, let alone invest Iin further
reduction of pollution.” The futility of such volun-
tary approaches is well recognized in most of the
situations with which we will be involved in this
report. The only area where such appeals are still
given any credance involves, unfortunately, the
single most important example of the divergence

of private and social casts, populatlion control, a

"divergence which is increased not decreased by present

public policies. This problem is well treated.by
Hardin( ¢g). 'In this report, population is regarded
as an exogenous. parameter (not influenced by the de- -

_cisions being analyzed), Unléss thls very important

assumption ‘is made,the objective of belng consis-
tent with irdividual willingness-to-pay. has 1ittle
operational meaning for, 1f population is a varlable,
willingness~-to-pay can point to policies which lead |
to large populations with individually small willingness-
to-pay ) .
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‘to the prilvate benefits they produce. Lducation
.may- be an example. Tt can be and is old privately
.Yt produces many_private, benefd

. chrough regulation or investment may b warrented.

It 1s important to note that spillover effects
can.be positive as well as negative. Some goods
have positive effects to third parties in addiiion

.S, .but; it.dlso pro-
duces a set of social benefits in terms of econpmic
growth, political particiration. and perhaps social
stability. = Often, these tyrces of poods are called-
"merit wants." Slnce each individual will only
consider private benefits when purchagsing these

‘types of goods, each individual will ﬁurchase

too little of these goods when both ivate and
public benefits are considered. - Thus, society ,
often provides such geoods free  or subsidizes
them so that individuvals will consume more than:
they would if the private market were 2liowed to
function .unaided. Recreation and hcusing may both

Tall into the categery of "merit wants.” With
merit wanbs or goods, your consumption of the good

has a positive impact on my welfare level.
’ Contracting Costs

A fourth tvpe of market failure which pervades
the whole economyv and which may have special signifi-
cance for locational decisions involves the pironlem
of contracting costs. Strictly speaking, a- private
market can achieve Pareto- efflclencv only if the-
socilal costs of achieving and insuring the voluntapy“
agreements through whiech the mariet operates, and
of providing the information upon which these agree-
ments should be based, is zero. In actual fact:y . ',
the costs. of achlev*nr such agreeﬁenfs and such in- .
formation can be gquite hlgq and somebtimes prohibitive.
A significant portion of our national resources .ig.
devoted to marketing and procurement, o Qale staffs,
police, brokers, lawyers, and advertlslng, ‘and ‘still the
quality of the information and the varilely’ of contructs
available i1soften far from satisfactory. The costicf
achieving a sale for some retail items carn run manv
times the cost of material, fabrication, and transpor-
tation. A p*lmarv notive for vertical integration -may

‘be reduction. in the contracting costs associated with

1nterfirm transfers.

In situations where contracting coot .are large,
reliance on governmenhtal allocation nechanlsms may -
be more ‘efficient than the use of the market for
government need not incur the costs of securing the
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consent nf all <houd who would mave Lo he party
cremmmt LT 07 conrse . giving up $he
Yess o7 con places a heavy Durdoy on or~veramont

£n insurz thnt . the proposed allocation would obtain
this consent. This is precisely thm veascn or cost-
benefit analysis which is nothing more than a systema-
tic means of estimating whether -this consent would

be forthcoming. :

L9 1 walintns

Centracting costs can enter into locational decisions
in a manner which may have special signficance  for
locational decisions in heavily populated areas such
as the coastal =one. .

Consider the case of regional development around
a'large coastal city. TFor some reason ranging from
a unique geographic advantage to "this was where the
wagon broke dowh" development started at this point
in space. Onte it was started it was soclally and
cconomically advantageous for others to locate near
the developnent to:attain the social advantages
of contact and the economic advantages ranging from
decrease in transportation costs to the benefits
aceruing from the specialization a larger group allows.
Tn Sime, mere firms and more individuals maximizing
their own ends, while considering the locational
declisions of others as [ixed, find tnal in —his coh-
o] vuztlon the best they can do is te locate
in and around the noint of originel deveélopment.
And development and zrowth continues. How there may
reach a peint where.trne advantages of further growth
(more sacizl contact ,more specialization) is balanced
by “he disadvantages (move congesticn, higher cost of

b overlozdinz of environmenia! systems,

folalad

S tc open svaze;). > this point, a group
of individuals and firms may be able to do better in }
terms of their own williingness-to-pey by moving simul-
taneously to a.new location and fo ding a new community,

h it will not pay each to m the move individually
firms need people, the peoplie need the firms and

other rzeople). Of course, such a group could get

togaither v tarily and move, bul the process of getting
together 1s far from costless and a mere efficient

means. of establishing this getting together could be
through public action such as the Hew Towns progras in

. “England.*

* o We sﬁall return to problems assoclated with the
provision of. costly information in Chapter IV.
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« . It 15 rar from clear what the importance of this "’
type of hypothesized market failure is. One 1is tempted
to.argue that it could be quite large and that a soctal
Structure based on g system of smaller, individually
focused communities ¢ould leave everybodybetter off
than megolopitan sprawl.(10) On the other hand, a wide -
spectrum of seminal nodes (existing towns) around which

taken advantage of (firms and people do nmove away -from
the large city) from which ons nay argue that most
people are nob'operationally,constrained by the loca-
tional deecisions of others.. We shall not attempt to
resolve the issues here but-will have cause to refer
to this:type of market failure in the sequel.

-Summary of Market Failures
In . summary, the brice mechansim can breakdown in:

g) . the allocation of collective goods,

b) . thetallocation of goods subject to detreaseng
-cost, s o

c) the allocation of goods subject to spillovers,"

a) the allocation decisions in which cohtracting
costs are large. oo B

quantity ol goods for which he is forced to pay. With
goods whose marginal costs of production are.less than
their average costs of production, private markets
cannot efficiently produce and distribute the goods
while at the same time making a profit, or even breaking
eéven. Efficient distribution can only occur if the
producer loses money and private enterprise will never

- undertake such operations. -

Spillovers-habe no effect on market prices yet

they are immortarit to welfara. Important negative spillovers

include the‘variogs form; of ‘material and energy disposal

With positive $pillovers,thesgeial benefits of having

Sume some particular good exceed the
ivate benerits.. -
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_ Other individuals gain something from his consumption.

Since any individual will base hls private decisions on

his private benefits and costs, the private market

will not produce enough of these goods. Finally, '
problems with respect tp Informational and organi?ational
difficulties in reaching contracts and collective decisions
will result in certailn Dossibly superior alternatives not.
being considered.

It should be c¢lear from our discussion that the
above categories are far from mutually exclusive. 1In
fact, a close relationship exists between difficulties
in exclusion decreasing costs, spillovers and contracting
costs¥.  We shall not examine this relationship nor .
attempt to establish that all private market fallures
can arise from a smaller, more gerieral set of causes.
It 1s more iImportant tec note that all the above type
of failures are biased in the same direction.

Although the market may inefficiently distribute
coastal areas, it is not randomly inefficient. Basically,.
"thé market will allocate too little of the coastline
to recreational and other public uses because it does
not reflect real preferences concerning collective zoods,
because they are often subjJect to decreasing costs and
because positive spillovers are not considered. The
market will allocate too many resources to those uses
with negative spillovers because the social costs of
these spillovers are not considered. Generally, this
means too many resources will go to industrial uses.-
Market allocation mechanisms systematically result in
the underproduction of public goods and a corresponding
over production of private goods. In Galbraithian terms,
this is the crisis .of social balance. Reliance on the
market will yield too many private goods and too few
public goods.

For all of these reasons, some method must be found
to supplement market allocation mechanlsms. Market
results must be modified on the basis of further considera-
tions. In so far as the allocation of resources can be
accomplished on a2 project by project basls, the technique
for doing thils 1s cost benefit analysie

* Demsetz argues that all market failures are explainable

in terms of contracting costs. (11)
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Cost Benefit Anolysis

- The problem then 1s to develop a methodology which
111 result in an-allocation .of resources which is consis-—
ent with the willingness-to-pay.of the individuals in )

soclety in the face of,these market imperfections or, .
‘ore concisely, -a methodology which will indicate the
areto-efficient allocation of resources associated .
ith a specified (generally, the present) distribution
_f income

- Actuallv, given our prev1ous -rather lengthly spade-
" ork and development, or rather assumption, of the.de-
inition of what is soclally optimal the indicated
.éthodology is rather. obvious in ‘fact, it hardly

eserves the title "analysis".

‘Definition:

THE GROSS BENEFIT OF A PARTICULAR INVEST
TO AN INDIVIDUAL IS THE MAXIMUM' AMOUNT

* THAT INDIVIDUAL WOULD PAY FOR THE QUTP!I OUTPDTS
OF THAT INVESTMENT.

Thus, cost-benefit analysis assumes that all the

alues a man has for a particular good, whether it be
material good, an aesthetic-good, -or a psychological

ood, can be guantified by finding out how much of
ther goods he would be willing to forego to obtain
he good 1n questicon. In a market economy we can
easure the value of the goods foregon€ in mcney .
erms.or dollars which can be thought of as a generallzed,
~laim on other goods, from bread to yachts, weighted
y their prices. In the words of Dupuit, who first
uggested. this valuation scheme, "Unless there is will-
ngness to pay, there is no u*il*ty (value). (12)
ore formally, this valuatlon scheme is simply an
xtension of classical consumer theory broadened’ to
nclude non—marKCL goodg.

This 1is not te 1mp1y that one can discover. how

uch people are willing to pay for a.good by asking them.
or it is the nature of public goods that it is often
ational for an individual to misrepresent his desires.

f someone 1s asked how much he 1s willing to pay. for

ir pollution abatement and he feels that his answer

111 not affect the amourit he is actually charged, 1t
111 pay him to over-state his desires to make air pollu-
ion abatement more -1ikely. On the other hand, if the
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question 1s aimed at determining how much heé is to be
taxed, 1t will pay him ‘to understate hie value knowing
that differentials in his Tndividual contribution will
have almost no effect on the quality of the air. Oné
of the problems then, in estimating the benefits of a
public investment, will be to determine the real
amounts a person would pav despits this systematic
misrepresentation.

In the collective good type of investnent with
which we will often be dealing, one man's enjoyment
‘of -a particular -good does not prevent another from
enjoying- it. In such cases, it is necessary to extend
our basle definition to:

THE TOTAL GRCSS BENEFIT ASSOGCIATED WITH AN IN-
VESTMENT IN A COLLECTIVE GOOD IS THE AGGREGATE
OF THE MAXIMUM AMOUNTS THAT EACE INDIVIDUAL USER
OF THAT INVESTMENT WOULD PAY FOR ITS OUTPUTS

This 1s straightforward generalization of the
basic premise, to -the case where more than one person
can ‘use a particular unit of good; however, it emphasizes
the dependence on our valuation schene on the income
distribution assumed. Someone earning $30,000 may be
willing to pay more for some Irivolous luzurv than two
or three people who earn $5,000 a piece in zggregate
are willing to pay for medlcal care. Yet, it would be
a barren ethical or mcral system which held that a rich
man's values are worth several poor peoples! The ethical
and moral problems entailed in our valuation scheme are
obvious.¥

#  “Another problem, raised- bv>Ca1bra1t -is that in' a'modsrn

economy peoples' willingnesses-tc- Dav czn be changed
by the purveyors of various commodi c¢ing th
position.that peoples! willingness tc¢ pay, a variable
demonstrably and seriocusly influenced by advertising,
represents in some sense, a persons *ﬂcerly]ﬂg pre-
ferences is more than a little uncomfortable. It re-
- presents -a clear bias toward those soods with the
most effective control over communications Wedla. We
shall return to this problem in Chapter IV. -
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ies.. Taking the. .

Our second definition is dérived from the basie
observatlon that resources, including the coastal
zone, are scarce; that is, in using a resource for
a particular avtivitv, we are giving up its use In
any other activity. o : .

Definition

THE COST OF ANY ACTIVITY IS THE BENEFIT, AS :
DEFINED ABOVE, ASSOCIATED WITH THE OPPORTUNITIES N
FOREGONE 'DUE TO OUR ALLOCATION OF RESOURCES TO

- THIS ACTIVITY. WHERE MORE THAN ONE OPPCRTUNITY
OR SET OF OPPORTUNITIES IS FOREGONE, THE COST
IS THE HIGHEST VALUED OPPORTUNITY OR ATTAINABLE
SET OF OPPORTUNITIES FOREGONE. :

In the 1jterature, this concep\ is generally called
the opportunity or social cost to distinguish iu.“rom '
the monetary outlays required to purchase this activ 1tv.
The basic principle of cost-benefit analysis v
follows directly from the definition of benefit, cost,
and Pareto-efficiency. In fact, it is merely a restate—

* ment of the condition for Pareto cfflciencv

"THE . ECONOMY WILL BE OPERATING PARETO-
I¥ IT PURSUES ‘ALL THOSE ACTIVITILS FOQ
TOTAL .GROSS BENEFIT IS GREATER THAN
SOCIAL COsT.

" Or, in other words, only if all resources are
devoted to their highest valued use in terms of willing-
ness to pay is it impossible to improve the situation
in such a way that everybody will be made better off.®¥
® The adjective "social" in this sentence has no politi-
c¢al implications. It connotes that we wish to "include

the costs to all individuals - in society" “8f an activity -

in our calculations. A more neutral synonym would be
” " N . N .
total - :

** e would bé the last to argue-that the above ocutline
‘represents a complete justification of the foundations
of cost-benefit analysis. The purpose of this report
is to apply rather than to describe a cost-benefit
analysis. Those readers who are interested in‘a
through. discussion and Jjustification of cost-benefit
analysis rather than the bare outline presented in'-
this section’ are referred to in referennes (13) (14),
cPd (15) T . K
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Our problem then 1s conceptually simple: Find out
how much people are willing ta pay for -an particular.
use or mix of complementary uses of a resource in.each
of the years during which the resource is committed
to this use, find out the soclal cost through time
of cach of these uses and allot that resource to the -
highest-valued use. )

Unfortunately, the problem of determining how much
people aré willing to pay is usually anything but.simple,
requiring in many cases .a great ‘deal of ingenuity, while,
in others. is so difficult that it is not worthwhile.

In which case it may be quite useful to perform that
analysés over a range of postulated benefits to discover
which alternatives are consistent with which assumptions
abcut people's values and to screen out projects which
are not efficient under any reascnable set of assump- -
tions about values. ’ T o

Usually, the problem of determining the opportunity
costs of .an activity is somewhat simpler for, even in a
partially competitive economy, the market price of a
resource being employed in a particular use can be a
reliable measure of its social costs. However, we shall
see that we will have to tread carefully in this regard
also..

Present Value

The above base outline of cost-henefit analysls
must be modified to take into account people's pre-
ferences toward time. The existence of an interest
rate indicates that people prefer consumption of a
benefit now to consumption of the same benefit later;
for uniess people preferred a $1.00's worth of consump-
tisn now to ($1.00 + i)'s worth of consumption a year
from now, it would be impossiblie to maintain an 1%
interest rate.* On the cost side, if we delay an in-
vestment in, say, a beach for a year, we will be able -
to use the resources that would have gone into a beach
. elsewhere for a year. Therefore, the social cost
of building “he same beach a year from now is less than
the scelal cost of buildirig the beach now.

# Tnis section assumes no brice changes wiﬁh time,
- no inflatior or deflation. Thus, the interest rate
referred to is the ‘inflation-free interest rate.

Inflation does not substantially change the following -

argument, allhough il does present .some problems in
determining what the actual interest rate is in an
economy. . i . .
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efficlency. =

The propcf téchnique for handling_this efféct of
time is to evaluate all the henefits and costs which will

-be experienced in year t, weight .them by the factor

Tt , )
o= /7 (141 ) where 1 1is the interest rate in year m

m=0

. which interest rate simultaneously represents the economy's

feelings about the relative value of consumption at the

‘beginning and end of year m and the marginal opportunity-

cost_of capital during year m. This weighting procedure
:s known as discounting. After discounting, all the

‘discounted- benefits and the discounted costs are summed
- over time to-.yield what is known as the net present

-alue of the project. In symbols the present value
equals: :

N N
V= oo Dyt Bom =0l
whére:
. V = net present valug . ‘
D= discount factor for year f=1/g=ﬁ-(l + im)
B, = value of benefits experienced in year t
Ct= value of costs incurred in yeazr t. Costs should

be .measured on a net cash flow basis, capital
expenses being realized in the period when they.
actually occur. The discounting procedure

automatically takes care of amorization and interest

charges.
* N.= Lifetime of project

By an extfapolation of the argument for our basic

. principle it  can be shown that, if an economy wishes

to ‘operate Pareto-efficiently, projecLs‘with'a_posi@ive
net. present value should be undertaken; projects w1tb.
a negative net present value should not be undertaken.
If this rule were followed.for all possible sets of
projects, the country would be achieving economic
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It .would be maximizing the size of the economic pie.,
given 1ts limited set of resources.* . There would be
no alternative development pattern that everybody
would feel happler with given the postulated dis-
tribution of income, and in implementing each of the
projects indicated, it would be conceptually possible.
to compensate those people .who are affected negatively
by the project sufficlently so that they judge them-
selves no worse off than before. Proofs for this

- thesls are given in references(13) and (14).

Cheice of Interest Rates-

In a perfectly functioning, risk free economy
détermination of the interest rate to be used in
assessing projects would be no problem since such-
an economy would be able to support only one interest
rate whish would simultaneously measure peoples'
attitudes about consumption now as opposed to con- -
sumption in the future and the value of the oppor- -
tunities for investment in the private sector. (16)
In an imperfectly competitive economy such as ours
a whole range of interest rates can exist. In such.
a situation, the problem of choosing an interest
rate becomes difficult and sometimes a critically
important decision..

In less prosaic, but considerably more fanciful
terms, the economy would also be maximizing a
.variabie we might call net national social product
which would.differ from the standard descriptions of
national accounts in that (a) it incorporates and
values the spillover costs and benefits-associated
with. the resulting allocation. (b) it incorporates
the values that people place..on--the amounts they.
are willing to pay for——public goods which may or
may not.be nrovided free of user charge. We do not
‘mean to imply by this digression that the state of
the art.in cost benefit- analysis has presently ad-
vanced ‘to the stdge where an attempt to actually
measure the net social product of the economy would
be a useful exercise. It has not. However, con- )
sideration .of.. such, a concept 1is useful in clarifying
‘our: thinking about” what 1s wrong ‘with présent ‘national
_accounts -as descriptions of standard of living. They
leave out spillover costs and undervalue public goods .
It also says something. about the design® of "social

indicators™ a subject that has recently received ] s

some attention (17).
: . ~38~

]1adding the inflation rate to the- interest rate:'(as:

.The basic principle is.that the intersst rate
in publir project evaluation must be the same as

.. that assigned by the private market to the resources
"and beneéfits which will be_ used in and accrue- from this

project. If:a higher rate is .used by government,
then public proJects will fail to be adopted which’

_dre- more. highly valued than the private uses of S

the resources required for this project; if a 1ower

rate 1is used, public projects will be auopced where.

the capital could be used for purposes of private
investment or consumption that are highly more valued o
by the economy. As Baumol puts it, "The correct .
discount rate for the evaluation of a government
project is the percentage. rate of return.that the
resources utilized would. otherwise provide irn the
private market. (18) The rate of return.referred
to.1is the before tax :rate of return, for taxes

-are merely transfer: payments from the owWners of the

resouroe‘to society in general.

Now due to differing patterns of taxation, legal..
restrictions, lags in adjustment, differing access
to opportunities, resdurces can earn a different rate -
of return in different parts of the econony

Baumol shows that.in this case one should use -
the weighted average of the rate of return for .
the various sec¢tors of the econormy from which the public
project would draw its resources. (18) Thus, the- appro-
priate interest rate would be lower if a public pro;ect
for some reason drew all its resources from consumers.
than from the production sector of the economy, reflecting
the fact that consumers generally have a lower oppor-
tunity rate of return than industrial concerns. If,

.-a$ is generally the case; the project draws résource

from both sectors than a we1ghted -average should ber

. used.

The foregoing discussion ignores two problems,

" inflation and risk. Inflation is’ fairly easily dis~ -

posed of. If inflation is expected to occur during the -
lifetime of. the. investment, one has the ‘option of

the ‘private market does) ‘and inflating- future costs
-and benefits according to this inflatidn rate. Alter-
natively, one can attempt to determine the inrlatlon
free interest’ rate, the so called real
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rate of return, and use constant prices and values
4n evaluating the costs and benefits throughout -
the 1ife of the project.. The results will be ~
identical whichever method is used. We will '

generally lollow the second course,

The effect of risk on interest rates is the
subject of some controversy in the economic litera-
ture at present. It has been observed that risky
investment generally demands a nominally higher
rate of return. In the sequel, it Is argued that
the bulk of this excess 1s required in order to
to give risky -investment the same .expected rate of
return as riskless 1nvestments &nd thus, in con-
sonance with Baumol's principle ennunclated above,
it is this average rate of return which should be
used. In so far, as risky investments demand a
higher expected rate of return than riskfree(such
a difference would be reguired if investors are
risk adverse), there may be an argument for not
using the higher expected rate of return as the
interest rate in evaluating public projects on the
grounds that, even if individual investors are
risk adverse, society as a whole should be an
expected value decisionmaker. We shall talk about
this more later. But for now we merely note that
this difference between the expected rate of . ’
return required by investors on risky investments
and the rate of return on riskfree investments,
the so-called risk premium,kis much smaller than the
difference between the nominal rate of return on
risky investment and the riskfree rate of return.
If this is true, the weighted average return will
be -approximated by the riskfree rate of return.

In this report we will be using constant-base

. (1970) prices rather than current pricés, thus

we require the real, pretax rate of return.

With corporate rates of return averaging
10-12% and riskfree private investment opportunities
of 8-9%; assuming-a 4% Inflation rate, leads to
ggprcpriate real interest rates of the order of 5 to

It is not the purpose of this section to pick
an interest rate -but only to outIine the principles

by which 1t should be chosen. We will use 5% in our

exemplary calculations. Often it will pay the. analvst
to calculate the net present value of the alternative
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. projects 6ver a fange of interest rate and display

the sensitivity of the alternatives to this parameter.
For after all, even 1f one can determine exactly

what the present opportunity cost-is of the capital
being employed 1n the project-generally not true-

the future interedt rates are random variables which
cannot be predicted with certainty. '

Past govérnment application of cost-beneflt analysis'

has tended to make the mistake of using tod low an,

" interest rate, an interest rate considerably lower

than the risk-free opportunity cost of capitalrin_
the private market. 'In the past, interest rates

_as. low as 2-1/2% were used. However, it is easy

to go too far .in the opposite direction. - "n any
evént, the special nature of public goods should

not be reflected in a low interest rate, but in

the measure of benefits. Benefits should be correctly
measured and private market evaluations should be ’
augmented. Interest rates should not be lowered.¥

Interest rates should only be lowered 1f socliety
decides that ‘it is consuming too much and investing
cpo little in both the private and public sector ,
in which case effort should be made to increase
both public and private investments to bring the

_rates of return in both areas down. Thus, it is

possible to argue that the interest rate reflects

too high a rate of time preference, but this argument
must be applied to both private and public investment.
The corollary 1s that the society ought to lower

the percentage of its output that goes to all current
consumption (public or private) and raise the per-
centage of its output that goes to all future con-
sumption (investment, publie or private).

Sinée there 1s almost no evidence that society
wants to radically shift its investment—gonsumption

* Low interest rates for public projects have been
defended in the past on grounds that government
has a special responsibility to unborn generatlons
which the private market does not. This may be
true, but,if so, it should be reflected in the
future benefits of the project which, properily
calculated, will- iriclude where applicable, the -
amounts that presently unborn people will be
willing to pay some time in the fubure. Thus,
our choice of an interest rate is not biased
against future generatlons. Rather, it assumes
that these future generations will value immediate
over subsequent. consumption in approximately the
same manner as their forebears.

Sh1-



mix, all coastal projects should be capabhle of earning.

a real rate of return of 5 to 8%. A real rate of return
in this context does.net, ol course, mean o meney ’ )
rate of return of this amount. Many ol' the public
beneflts that are embodied In the roal rate of return

of, say, 8% will not be recoverable in money terms.

Parochial Benefits .

. In measuring benefits, it is extremsly important
to distingulsh between the direct and indirect effects.
o of a particular coastal zone project. The. direct.
effects- are those which-accrue to the  consumers: or.
users of thé projedt, thé users of the power supplied
by a coastal generating plant, the bathers on.a beach,
the swallowers of polluted air, the inhabitants of &,
coastal housing project, the viewers of marsh wildlife
The indirect effects are those that accrue to the
suppliers cf the resources which make the investment
possible. These -include the payments made to the
construction workers and maintenance personnel, sellers
of material and land, and in turn the payments that’ '
‘these groups ‘meke to bar owners, retailers, and so on.

Lonsider the construction of aﬁnucleab power plant
on the shoreline.- The plant will output electricity,
heated water and some chemical wastes, a visual im-
pact on the surrounding area, etc. -These are direct
effects and the value that the individuals in the
affected region place on these effects measures the
various benefits and-disbenefits of this development.

The constructibn and operation of the plant will

" aISO’require'a number of inputs including land, labor

and material. The value of these resources diverted
to_the'plaht is the cost of the development.- Of course€,
these resources must bé paid for their employment for ’
they must be bid away from other uses.  The nuclear '~
plant.construction.worker will receive a sum of money
for working on the plant and this is certainly a benefit
to him. Further, he will spend a substantlal portion’
of his pay in the locale of ‘the plant, and this 1is
certainly & benefit to the local merchants, doctors,

and tavernkeepers. These peocple in turn will spend

some of this money in the locale and so on. The same

argument could be used for the .expenditure on any other,” ..:

" input. . Vulues which arise in this manner we shall .
term parochial benefits. The question. then is should "
we count a1l or part of the costs of the plant as a .
benhefit on the grounds that people in the locale would
be willing ‘o pay something to see:these expenditures,
tdke place 2 s T

RS

~Justified.¥

From the point. of view of Pareforefficiency the

~answer 1s no, given:full emplovment. . For with full

employment, the fact that.one has to pay a construe-
tion worker $6.00 per hour to work on the plant means
he was -worth $6.00 per hour elsewhere. Thus, his

cemployment on the plant means a. loss to some- other
-project. Similarly, the parochial benefits which -

accrue to the locale of the plant from the con-

struction workers'! expenditures weuld accrue no'matﬁer'

where the plant was located. Of course, different

. shopowners would see this money if the location
" were changed. ' More generally, wherever. the money

(resources) were spent, be it.on a plant or something

. else, -approximately the 'samé parochial benefits .would’

dccrue. - Thus, from the -point:of view of the economy --

.as a whole, parochial benefits are a wash. ©One

can' change theirgeographical incidence-put they do-’ .

‘‘not represent ‘any-net économic. values to the soclety. .

Rather, théy represent,a'bransfer payment from the
entlire economy-to a more localized area. Given full -
employment ,*the costs of a project cannot be counted

_as a-benefit. To do so.is a subtle form of double

counting with which almost any project could be

1

¥ fnother way of'looking at this problem is as follows.
: We-could attempt to estimate how much the people
in the locale would be willing to ray Lo see the .
expenditures associated with the plant. take place -
in their locale and then inciude ‘this willingness
to pay in the benefits. But, If we did this,
we would also have to estimate what people in’
~other areas would pay to see the plant or an
equivalent investment take piace in their locale .
and include this. willingness to pay among the dis~ .
. benefits or costs of the project. Barring large
.~differentials in unemployment (see below).the paro-
chial benefits associated with one location will
be about the same.as the parochial benefits:
‘-associated ‘'with another location. "Hence,. these
‘too sums. will cancel. This 1s what we mean by
'a wash., And we. can save ourse.ves the computational
difficulties of trying to estinzte these quantities
by-leaving them out of the znalysis altogether.
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It is in the nature of things that even-in &

'suhétantially full employment econcmy a large percentage
‘of resources Is underemployad at any given time, due ta

lags in adjustment.  The physiclan in the. locale of -our
hypothetical power plant will experience an increase

in bis practicg as the result of the plant's locating
there and, If he were pndéremployed to begin with, - ..
be would ve willing to pay (eur definition.of benefits)
for this increase. Similariy, an underemployed retailer
or barber might be willing ta pay for thé iceation of«
the power plant nearby. ZEven this sort of underemploy~
ment iz not sufficient argument for the inclusion of
These benefits In our net present value calculations far,
in general, there will be.similarly underempleoyed citizens

© wherever the plant 1s located. what is necessary i

there ig tae be a net benefit to- the economy as a whole .
arising out of one of bthese parochial bénefits is
differentials in underenmployment. In an economy such
as ours, it is unlikely that signiflcant differentials
in underemployment can last very long and we feel that
1t will rarely be necessary for a body representing the
sconomy a5 4 whole to spend much time investigating
them. % . =
However, parcchial benefits can be overwhelmingly
iportant to political bodies representing small portions
I the economy. If differences in the geographical
idence of the parochial benefits assoctated with a
particuliar investment, whether public or private;
shift these beneflts outside of the area the political
‘body vepresents, this area suffers a very real loss.
As 2 presult, z local community can rationally view
a preoject in a very different manner Irom the reglan
as a whale, even if no local spillovers gre Involved.
What 13 a wash to the entire economy can be something
for- which. a locality within that economy may rationally
be willing ta pay a high price. Whether a parochial
benefit 1s a wash or not o a political body will
depend on the range of the responsibility of the pali-
tical body involved. For example, 2ifferences in the
location of a refinery within Maine will give rise
to differentials in the geographical Incidence of .
parochial beneflts which will be extremely important
tc the communities considered for the lacation of the

x It is irondie that when people falk about the "econamic®™
. beneflts of a project, they are almost always referring
o theae parcchial effects wnich with the help of
economic analysis we can see are not net benefits at

all tu the sotlety, at least in terms of Paveto-efficiency.

.y

refinery but.which Wil be 2’ wash From the polnt

cof. view of the state of Maine.  Un ihe- otlior bhand, the

declslon of whether or not to build g retrinery in - -
Maine w11l give rise to-parochial benelits which will

‘have a net effect. ¢n-the Maine economy but which are

washes from the polnt of view of the country as a
whole. . .

It 1s instruetlive to note thai private markets
and the price mechanism give no weight toe parcchial
benefits at all and, in the absenece of collective A
goods, spillovers.and contracting costs result in a
Pareto-—efTiclent allocation of rescurces. Farochial K
benefits, on the other hand, are a completely arbitrary
concapt defined byand changing with the baundaries
of the political buvdles involved.  Given this arbi—
trariness, we should be surprised if the counting of
parcochial benefits (howevVer defined) leads to an
efficient allocation of the coastal zone and it is
easy 1o sec that, in general, it will nct.

Parochisl benefits are the reason why communities
compete with'each other for large private or governmen-
tal installations. A result of such conpebition is

nial bvenelits teo
ant with sociedy’s
society Judges
the spillover costs of a copestal power plant so high
that the net present value of the plant located any-
where along the coast is negfative. However, the market
situatlon is such that the plant ip profitable Lo ihe
developer. Assume further tha$ the coast is controlled
by the local communities. The devaloper can approach
the loeal communities and point out that, if we build
the plant in your towsn, the locale will receive- the
bulk of .the parochial benefits of the plant. This
localizatdon cof the paroehial benefits may make 1t
rational for the town to acsent the plant, although
te the .soclety as a waole 1% g & disheneflit on res.
Furthermore, since towns will compste with each other
for these parochial benefits, the developer can bargain
for the most favorable zoning laws, taxation, ete. . In
such bargalning the large~scale developer is gererally
in 2 much stronger position than the typical coastail
town . and often can preiiy much write his own ticket.
He can even find situsations which would be privately
unprofitabtle in a freé market which cén become pro- .
filtable through this kind of targaining.® Thus, parochial -
berneflts can lead to ovepdevelopment, even in the absence
of any negative spillover effects. . .

o+
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In using parochial benefits in this manner, the
‘developer is employing transfer payments from the
entire soclety to the locale of the development as a
lever. He 1s not creating any net values. He 1s .
simply transferring income from one dirfuse group to
a much more localized one.¥*® S

Examples of the misallocations. that can occur :
through this mechanism are numerous. ’ ' S R

Thgir are two possible remedies:

‘Bari- the formation- of political bodles (formal

and informal) which have the power to affect .
development decisions, that is return to a
strictly private market! situation. This would,
prevent the operational expression of parochial |
benefits. It would also exacerbate all the
private market failures outlined earlier, which
were, at least in part, the reasons for the
formation of most of these bodles. We do not
consider this an alternative worth considering

1)

in general, although there
which forbidding political
types of decisions results

may be some.cases in
control over certain
in more efficient

allocatiori of the coastal zone.

" 2) Make sure that the political. body affecting any
particular sort of developmént is broadly based

%. The Litton Westbank shipyard in Pascagoula, Mi§sissippi
" may be a case in polnt. . ) : :

%% Parochlal benefits can alsc arise on the output side,

in.some coastal zone developments; that Iis, some develop-

" ments have the property of localizing payments for
the. outputs of a development in the same way that
construction and operation necessarily localizes
payments for the inputs. Recreation facilitles are
often of this category. The money people spend )
on a recreational activity, say a World's Fair, and
: -the respending of these expenditures are localized
© ¢ - in-the area of that activity for which localization
. the“commuﬁityflas'opposed to the recreators--in:/ o
question may be willling to pay a great deal. - This :
is the basis for state and local tourist bureaus. ‘
It should be cléar that the same argument applies
to these benefits as, to-parochial benefits arising
on the cost side. In general, they are not net
benefits to the economy as a whole.

" ‘enough so that the bulk of the parochial benefits-

are 'a wash within its political boundaries. For
decislons concerning the loecation of a gas statlon,
the local zohing board 1s guite cognlzant of the

fact that approximately the same employment and taxes
will occur wherever the gas station is located and
will properly concentrate on the spillovers asso--’

.clated with the station. For decisions concerning .

the location of a large refinery complex, even a
statewide decisionmaking body may not be .sufflclently
broadbased to. bargain wilth the developem on the

. basils of outputs rather than inputs. We will return .

to this 1ssue in.Chapter IV;but,clearly,accountabi-. .-
lity and responsiveness argué that in any situation,
the decisions should be made by the smallest political-
unit -for which' the net parcochial benefits assocdiated
with this decision are unimportant.

For ndw,'the two basic points with respect to

parochial benefits are:

1) Given full employment or evenly distributed under-
© employment, the effects of shoreline investments
on the suppllers of the resources ensbling these
investments should not be counted in net-present
value calculations, if we are to.efficiently allo- .
cate the coastal zone. - :

2) Parochial benefits are beneflits or net to the locali-
ties involved, and a political body representing ’
‘these localities rationally considers these effects
in répresenting its constituents. As 2 result,
decisions emanating from these bodies will not, .
in general, be efficient. R ‘

,rUnemplbyment

If there is widespread unemploymerit, then the above

statements will have to be altered slightly..  Unemploy--

ment .is a situation in which the private market over-
estimates the social cost of labor.. Technically, un-
employment is the situatlon where, at the market wage
rate,. the supply of labor is greater than the demand. In-
a perfectly functioning competitive economy, this would

be -a temporary situation.’ The wage rate would quickly ;. - ¢
. drop to the rate at which supply would equal deémand, which
_ lowér rate we will call the shadow price of labor., -

.. .. The shadow price of labor will be the point at which
any further decrease in the wage rate will result in the ’
person's finding employment elsewhere at which.alternate
employment -his wage 1s worth the shadow -price. o
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In short, the shadow price of labor is the social .cost
of labor. If there.4s a significant difference between
“he market wage rate.and the shadow price of labor

(1f there 1s substantial unemploynment), then the cost- -
benefit analyst should use the shadow price rather than
the wage rate, i1f we are .to allocate resources according
to Pareto- efficlency.

In other words, unemployment should be handled not.
by postulating a secondary set of benefits and
including them in the analysis, but by adjusting the.
costs of labor on the project to reflect the social
cost to the economy of the employment of said labor
on the project being analyzed. Thus, inecreasing
unemployment will decrease the'social costs of -labor '
which will inércase the number of projects which
have positive present value. Certain proiects which
were inefficient under full employment will become
efficient with a Pise in unemployment. Since the U.S.
economy 1is at sensibly full empleyment, we-do not feel-
that there is any great need to attempt to develop
shadow prices for labor in evaluating coasktal zone
projects at present, unless this ccastal zone project
intends to make substantial use of groups which have
much higher-than-average unemployment rates, such as
the ghetto poor. No such examples are considered in
the segquel of the report. Therefore, we will value
labor ‘costs at the market rate for the remainder of
this -volume.

Uncertainty

A common demominator of almost all mejor shoreline
development alternatives is uncertainty. This is especially
true with reqpect to the development of bilologically. -
active .aréas, for the 1mpact of development on the marine
and coastal ecology 1s very poorly understood. Another

. basis. of uncertainty which is at least as important and,

on the basis of past performance, even more likely to be
overlooked arlises from the fact that, in order to effect
cost-benefit analysis, we must predict how people

will value various ecological effects in the future.
Obviously,; we cannot do .this with certainty.. For example,

" 1t would have taken a prescient individual indeed to

prediect in 1940 that the American people would pass .
a law in 1966 which showed that they wcre willing to pay
$3.00 per ton of garbage to rnduﬂe the air pollution due
to garbage incineration.

In past economic analyses, uncertainties have been’
gilven lip service at best. This is a.crucial oversight
in such areas as conservation, where the costs of ‘guessing.
wrong can be high indeed, for many development alternatives
are essentlially irreversible. In this section, we wish
.to argue that means for handling these uncertainties and

% . l <

thus Lzading off the benefit versus risks of different
development alternatives aie available, and to point ’
out some of the practical difficulties involved in th

implementation of these techniques.

For example, consider the possible development of -

a marsh. Let us assunfe for simpliecity of exposition
that there are only two time perlods .and two possible
outcomes relevant to this problem. Call the times

Now and In the Future. The decision Now is whether

or. not’ to develop the marsh. Whatever we do In the
Future we will become, aware of the value of the marsh
and, ‘again for simplidéity, we will assume that, with

" respect to the .value of the undeveloped marsh, there

are only two possible outcomes:

1) ln the Fubture’ the undeveloped marsh'.is revealed
to be Valuable.

2) In the'Future the -undeveloped marsh turns out
to be not so valuable.
. Let us assume that the present value of the gross
ecological, scenic, and other nonmarket.benefits of the
undeveloped marsh in the first case 1s 15 units, while
in the second case it is 2 units. Let us assume that
the net benefits, exclusive of these nonmarket ‘
values, which will -be derived from development Now and
valued at 12 units and, further, that the present value
of these market beneflts, given that we develop
the marsh In the Future, is 8 units. We will also
assume that,once thce marsh is developed, the costs of
restoring thls marsh are higher than the benefits from
restoration, .even if the marsh is shown to be valuable.

.This- is the typical case and what is usually meant when

people say a development is irreversible.

Given this hypothetical situation, the possible
consequences of our present choice can be illustrated
by the decislon tree shown in Figure 2.2. The boxes
in this diagram represent decision points-and the circles,
outcomes determined by chance. The break lines 1indicate
alternatives which wé have assumed have been ruled out
by earlier analyses. Thus, the top branch in the tree
indicates that, if we develop Now and the marsh is re-.
vealed to be not so valuable, we will receive the net -
market benefits of the development and lose the non-
market beneflts of a not-so-valuable marsh for a present
valued gain of twelve and a loss of two, of a final net

present value of ten. Similarly, the net benerits

ug



of the other combinations of'a'decision and an outcome
are placed at the ehds of thelfr respective branches.

o o o . o l . . .In so doing, we have valued the non-market beneflt
9 ] o & of a not-so-valuable marsh between Now and In the
e n @ 7 Future at one unit. . }

(\',g l\|,| : :| " | - . '

— C P -t o Glven this situation then what should we. do?
o . (=) ) O o, Q ' Clear‘ly, that depends on two. sets of Judgments

O .

1)  The community's Judgment of the 1ikelihood that
the marsh will turn out. to be valuable elther
U -. "because of. 1ts ecological properties or. because’
t . people in the future ‘decide the scenic and
' ; " esthetic¢ values of the marsh are valuable.
The more probable this- outcome, the more attrac-
] . . tive the uppe? branch becomes.' Conversely,
- o the lower the probability that the marsh is
' e valuable, ‘the more attractive development
Yy . . - 'Now becomes. . Lo .

_v v‘ . v' ." v- N
sl
Lo :

on't Develop A’%‘O )

‘Undevelop'
Develop

_Don't-Deve10p<‘

Leave Develope
Leave Deﬁelopedr—g

2). Even if the community can agree on the likeli=

l ) . hood of the various possible valuations of the

; marsh; in general it will not be lmmedliately
clear which alternative 1s most consistent

with the community's set of values. .The upper_
branch.of this tree 1is the high-risk, high
return alternative. The lower branch assures
us- -that we will obtain at least. three units,
but no more than seven. If the community- 1s
extremely risk-adverse, it may prefer the lower
branch, even if the. probability .of -.the marsh -
belng - not valuable 1is quite-high. If,

o on the other hand, the community is made up"

N R of a set of long- shot gamblers, then; given
the .same likelihood, it may rationally choose -
: . the chance- at ten units which the upper branch
i ) offers. .

N

Valuahile

Valuable
Marsh Valuable

In tﬁé ﬁuture

With respect to society's attltudes toward risk the
usual assumption is that society: is risk-neutral that is, - -
it is indifferent between any fair bet.. This<implies,. = "~
for. example, that the community is ihaifferent. betweeg
an alternative that offers a net present value -of; $10
with certainty and one that. yieldsat 50%° chance at -~
$2 x 106 and a complementary chance’ at $0. If this
is the case; the community is. said ‘to be an expected
Value -declsionmaker.. .

Most people are risk adverse. Given the above choice,
they would unhesitatingly take the million for sure. 1In
oo : fact; most people would prefer $800,000 for sure.to an .
evén chance at two million. Most people are not expected
'value decision-makers and with good reason . .

C 50 o I S :
: T . S S , sl

. Now .
 FIGURE 2.2
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: o . . R ’ have very differént abilities to react to fhe océufrence”
However, as the .amounts rlsked become small with s : T E s
respect to the individual's wealth, most people approach B Ll - gftzzigzivngzgntgzsetgif?gi;nzigg%ﬁezgeng';1 Diffiient.
expected value decision-making. One of the advantages o . [3 o exibility.

of political organization is that it enables individuals S . - Assuming that the most probable sequence of events
to share their risks. Thus, from the point of the e gecurs completely undervalues this flexibility. In
economy as a whole “most shoreline development al— . : < the sample marsh problem, the basic trade off involvéd
1 ’ 3 . . 3 v
ternatives involve values that are small compared- - . . - : E?e {aCt that, 1f one did not develop now, it was rcla-
to thé region's wealth, and in these cases expected .~ - . . - tlvely easy to develop in the future. However, if one
value ana% sis will be appropriate. This may not p . did develop now, then adjusting to the event.Marsh
be the ha-g if the resources risked are extremely . . - .. = : .- Valuable was prohibitively costly. Assuming that the
rare. or?u;ique Expected value analysis with. respect o : fgost probab%ie sequence of events occurs ignores this
to the preservation of the bald eagle is almost cer- R : . baslc considerabion entirely. .
; tainly not appropriate. In such a case, there 1s. . - g S
" no bhgice bufptopat;empt to measure society's attitude-. - . K Moreoveri ;h? idea gf :;uuming a-sequence of events
‘toward the risk in guestion, either by extrapolation ; P - . 'and addinga ris actor to the interest rate is not
; other similar situations or by réferendum. However, L . © only an extremely poor substitute for actually tackling
e'mirshland is rapidly decreasing, it can hardly . . . - . . .. . ‘the fact of uncertainty, but also once one has so
alled rare oF unique Thus, for the present, expected ‘atfacked the preblem and assumed that the community -
alled, 1o ceems indicated For most shoreline I 1s an expected value decisionmaker, it is inconsistent.
M 4§ ana-gbq ot s under uncertaiﬁty ) S . Even if one 1s risk-adverse, the additiocn of a risk
evelopnent project . ) : . factor has no solid foundation. Methods for handling
. . this problem are given in reference {i9) . The use
In order to perform expected value analysis, the | . " : . 9
earlier equation %or net present value must be generalized : of a risk factqr grew out of the perfectly reasonable

practice of banks demanding a higher interest rate on
risky loans. If one does an expected value analysils
. and assumes that the banks want to make the same amount
© cké]

to the following form:
T - , ,v N;_ N . N .
- Cw B 5. o B - £ a of money on the average from all their lcans, a necessary
. o =0 t i 1-kt- kKt O ‘k condition for tne_bank to be an exvected profit maximizer,
’ then 1t will be ciear that they have to raise the price
of their commodlty on risky loans for the expected re-~
payment, as opposed to the nominal value of the lcan, on .

where Niis the number of possible values that the benefits a high risk loan is lower than the expecied repayment

L. : - N o . on a low risk lean.  The change in interest rate is a

< 1 t d M, is the number of possible - oan, g n s at )
may ake in vear an ' B o product of the analysis of uncertsintvy, not & substitute
values that the costs of the alternative in questioen for 1t. ) .

. 5 i d is the probability of . _ .
mAY TEh 7 In het vean, &% Pu - We are mow in a position to comment in more detail

the k”h pbssible benefit value in the tth period and # o on-the ‘argument that thé nominal rate of return on risky

© ., th : . . : investments should be used as the interest rate i resent
15 th t value in the t ) 1 . . np
Qg 5 ©ne probabllity of the k cos . . value determinations, rather. than the risk-free rate of
_period. If the community is an expected value decision- return. - R N

maker it should choose those alternatives with positive First of all, Baumol's argument that the nominal rate

¥, or, in the case of a set of mutually exclusive alterna- . : of return should be used.is inconsistent with his recommenda-
. e . tion of using the weighted average of the rates

" ‘tives, that alternative from this set with the largest positive ¥ O . “

* v

Hotiae that this is a much different approach

. Usually, the most likely chain of events is ifself
than the sometimes suggested idea of: LT . a very -low probabllity set of oc¢currances.
a) -Assuming that the most'probable}sequence of event
acours, :
b). Adding a risk factor to the interest rate. ‘
" Assuming that the most probable sequence occurS'immediately . o _ 'uv ‘ - ; o 53—

begs the basic question that different alternatives may.
Do . P . =52, '



B

of return in thesectors from which the project's
resources sré drawn for, 1f we find one investment
obtaining a return of 20% in a particular risk envi-
ronment, then elsewhere in that same environment we..
will, with high probability, £find investors obtaining .
Jess than average or even negative returns.:. If not,
capital would flow to*the area with the average higher- .
than-average rate of return. (Of course, companies
often attempt to use risk as justification of high - )
profits resulting from monopolistic positlons or- -
beneficial taxation policles when no such risk exists
in fact.) . - T ) : v 
Secondly, the argument that individual risk 1s ]
different Prom social risk appears to be based on a ;-
misinterpretation of the law of large numbers. If 7
one makes & large number of risky declsions, the-law .1
of,largé numbers does not assure one that, with the . -
high probabllity, the.final gain (loss) will be close
to the expected gain(loss). In fact, the R
* probability of getting further and further away from
the “expected outcome increases with number of invest— -
ments. Thé law of large numbers rather says that the
average gain (loss) per investment will, with high
probability, be clos€ to the expected gain (loss)
per investment, which is something quite different.‘i
‘It 1Is not the law of large numbéers. alone that assures .
the profitability of -an. insuranee company but the law
of . large numbers, combined with the risk aversion of
its clients, which makes them wllling to pay a premium
. (given the lnsurance company 2 bet with positive ex-
pected value) 1n order to avold certain situations with
large personal  losses. If people were only willing
to make fair bets with insurance companies (bets with,
0.expected value), sooner or later the lnsurance company ,.
" however large; will be ruined.. From -this point ?f view,
it 1s not clear at all that soclety shouldn't be’ willing

to pay something'to_avoid risks. .

However, we would be the first to admit that in many: .
“situations society can afford to be an expected value
decision-maker when the individual cannot, -in which case
_ the society should use the expected return on a risky
{nvestment 1n calculating its opportunity cost while an

individual might evaluate the return at something lower _ _

when compari
iike our Iinsurance company, has & large number of positive

’ : small compared
. expected value investments each of which are sma.
to the assets of soclety -as a whole. And; in fact, we shall

use ‘expected value analysis. 1n_the.seque1.

ng 1t with'a riskfree investment.. For society,”” -

However, there is a broader amense in which society
is not in the happy position of our hypothetical insurance
ccompany~-situations in which a good deal of soclal
rigk adverslon might be prudent, situations in which
the«dndividuals of the society.as a whole might be

“will?ﬁg4tofpay a great deal for insurance. Many eco=

logists have pointed out that we have attained the
abillty to produce large scale changes in our environ-

.ment with consequences we are as yel unable to predict.

Not all the bets ‘that we can make with our environment

are still small compared with our total assets. Odum,
among others, has emphasized that those ecosystems :

which maximize productive efficiency under a particular
set of circumstances--monoccultures based on T :
grazing food chains (plant-hervivore-carnivore 'sequences)
rather than reuse of detritus--are just those ecosystems
which ‘are'most vulrerable to exogenous changes in the’

“environment.(20) In short, generally the most efficlent -

systems are the ‘ones which offer us the -least protection.
to biological perturbations. The question then is how
much are we willing to pay for stability in the face - .~
of uncertainties about the consequences of our actions? . -
We will not.go into this problem:-in this report but’
merely note that 1f soms of .the possible consequences -

are of world-scale or even area.wide magnitude, ex-"
pected value analysis is probably inconsistent with:

the desires of a soeiéty make up of risk adverse in-

-diviguals.

‘A'uséfulvanaloéy mayzbq5made wlth the actions of

" insurance companies with Tréspect to hurricanes. Meaning«

ful hurricane -insurance cannot be purchased in such_
areas as the Florida Keys even though a large number

of potential irsurers are willing to give.the 'companies
clearly positivé expected value bets. For the com-

panles realize that'if the.unlikely event of a much
higher than expected frequency of hurricanes ocours,

then losses will not be small compared with their assets.¥
Society might alsc be unwilling to take such bets. Thus,
hurricane -protection projects with negative expected
present value may be consistent with willingness-to-pay.

©. In summary, the‘festricﬁions on expected value analysis

should te kept in mind in all that follows. Expected
value analysis-.should nét be accepted as uncritically
as 1t has been in-the few economic .analyses which 4o

RURPORIIIN > 3 ¥:17 Which have attempted, tg include uncertainty ih'ph:ir '_f

* ' It should be noted that the -independence requirement
“ .of the law of large numbers 1is violated in this case.
It can also .be violated with respect to soclety in
general. For example,. consider insurance  (deterrence.

‘assuming deterrence is effective) against war.
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analysis in a meaningful way.
The Problem of Finding Soclety's ?robabiliéiesf

Given that one is prepared to assume that, in the
situation under analysis, soclety is an expected vaglue
decisionmaker, then one 15 still faced with the problem
of coming up wilth society's probabilities on the

. possible consequences which can emanate from each

alternative. If the community were an individual, this '’
would be no great hurdle. " In the hypothetical marsh
example given above, one would simply ask the relevant
individual whether he would prefer a2 50/50 chance .at”
$1,000 or a lottery ticket which gave him $1,000 if

the marsh were valuable. If he prefers the former, that
individual's subjective probabllity on the marsh belng
valuable is less than oné-half. One might then ask

this individual whether he would prefer a 25% chance
at.$1,000 or the marsh lottery ticket, and so on,

untll one obtained the point where the individual was
indifferent between x% chance at $1,000 and the $1,000
if the marsh is valuable. If .one.accepts a very small’
set of lntultively appealing axloms about rational

""Behavior under uncertainty (see reference 21 ), =

is this person's probability that . the marsh will be
valuable. 1In general, of course,.there will be many

more than two possible outcomes relevant to a shore-

1line development. 1In fact, there will often be a’
continuum of possible outcomes, but this method can

be ‘extended to these cases with no conceptual difficulties.

The problem rather is specifylng a -probability .
distribution over the relevant outcomes for a community.
Given our interrrogation method, one citizen can have
an entirely different set of probabilities over the
same-set of outcomes than another citizen. 'In the
vernacular, this 1is what makes a horse race.

At present, there has been no satisfactory analyti-
cal attack on the problem of commurial probability distri-
butions. The best advice that can be given now is that

“the community approach an expert or group of experts on,

say, marsh value and ask them to come up with the possible
outcomes.and relevant probabilities of these outcomes.
This approach has been successfully followed in a number
of industry problems. In practice, one finds that the. .

.. experts will start out wlth somewhat differing probability

distributions on the random varlables in question, but,
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if they are allowed to communicate, they will reach a’
distribution they can all agree upon. .If not, the
community or its representative must weight the differing
opinions and generate -3 distribution in this manner._ -

As 1ne1egant as this method is, it is 1n our opinion

_far superior to the usual alternatives of

a) Ignoring uncertainty and proceeding with cost-
‘benefit analysis as outlined above. This can
lead to gravely inefficient allocations of the
_'shoreline.

" b) In the face of uncertainty, throwlng up one's
S hands and turning the dllocation problem back
to the market.

In the exemplary problem in Chapter 3, we will attempt
to substantiate thls viewpoint.

Budget Constraints

Ideally,'investmeht projects (public and private)

" will be 'undertaken in such a way that the real (money

plus non-mohetary benefits) rate of return on each
project 1s equal to the soclety's opportunity cost of
capital. Often in government agencies there may be
‘certain budget restraints imposed even though the

real rate of ‘return on some government projects exceeds
the economy's opportunity cost of capital. There just
may not be enough budgetary resources of- a certain
agency to undertake all of the investment projects that
ought to be undertaken by the agency.

In this second-best situation a method must be
found to find an efficient allocation system, given the .
artificial budget constraint. Beneflt-cost analysis can
still be . used but it must be modified.  The cpportunity

‘cost of capital is higher for that agency than for the

society. ' (This implies its budget should be increased.)’’
In order to pick from its alternatives, given this budget

‘constraint, the agency should increase its-interest rate

until it finds that set of projcets with positive net
present value, given this increased Interest rate, which,
just use up the amount of available money. : :
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~ Proceeding in this way, the. agency can make efficient
use of the resources, given that he faces budgetary con-
straints and it is not able to invest to achieve socilal
balance. T Co- ) ) S

Thus, in coastal allocatlion decisions 1t may be.
impossible to undertske public projects that provide.
the most efficient use for a particular site, due to -’
budgetary constraints. In thls case, estimates must
be made of when the public project could be undertaken
and the beneflts of the project discounted accordingly.
If the project 1s delayed far into the future, other

“,projects will,of course, become the most efficient use

for the site, even though they do not have the highest
net present value given the soclal interest rate.

Conversely, if an agency finds that, at soclety's
opportunity cost of capital, 1t does not have enough.
projects within its charter with positive present values
to use up its budget, then it should not use all the .
resources it has been alloted and return the excess
budget to the public coffers to be used elsewhere. o
Of course,; we are not nalve enough %o believe that this .
1s what happens under the present set-up, but the, princi-
ple st1ll stands and does point toward certain institu-
tional improvements. . : ’

Cost-Benefit Ratios

. several authorities (13), (11) have demonstrated

" ‘that the practice commonly -used. in the past of dividing
" the gross present value benefits by the gross present.

value costs and ranking alternatives according to the
value of this ratio can be inconsistent with Pareto-

bvefficienpy, that is, inconsistent with willingness to

pay. Given mutually exclusive investments, cost-beneflt
ratios can plck ‘less highly-valued projects over more

) highly valued, will often pick .a less~than-optimal scale

. no furtheér referenceé to the ¢qpceptlinfthis report.

of a given project, and are 'subject to important ambi-
guities. Even the argument that net ‘present value ignores
risks assoclated with scale 1s no longer applicable, if
we incorporate uncertainty into the analysis explicitly.
as outlined above. We regard the disadvantages of cost-
benefit ratios as cqnclusively'demonstrated and will make

A Final Caveat

Ihis chapter has dwelt in considerable detail on

‘the imperfections of the private market with respect to

Pareto-efficiency or individual willingness~-to-pay as .a

soclal goal. However, to say that -the private market does

not yieéld efficient results in all instances 1s not~
" to say that it should be ignored or eliminated. Typically,
any analysig will start with the results which would be
produced in the private narket. These results need to

be modified 1n many casegs, but they are almost always

the correct place to start. If the results d¢ need .
to.be modified, the government is faced with two options--
undertake projects directly, or try to modify private

" market declslions so that they are.in accordance .wlth

social. benefit-cost caleulations. Often, this means
changlrg the structure of the market either institu-

~* tionally (public corporations, for example), or providing
“tax.or expenditure. subsidies which ‘lead private decision-- ..

makers to choose projects which 'are” Pareto-efficient, "
There is no general rule to determining which of these
methods - should be used. . : o o

* The choice of methods 1s in itself a decision that..
can sometlmes be. arialyzed from the point of view of
benefit-cost analysis. Typically, soclety will wanti

to use the method which generates the desired soclal-
bénefits at the.least cost.. Sometimes. this will be
direct govérnment'expenditure,vsometimes a public

_‘corporation, sometlmes tax incentives, and sometimesf',

expenditure subsidies.




!_ : - .. CHAPTER TII s '
e L . ) . i . S
l ) ‘EXBVIPLARY COST-BENEFIT ANALYSIS ,-
: ’ Introduction e , |
! Fbr our exenmplary p‘roblem, we have chosen to analyze the . : : i
desirabllity of developing one of the Bostan Harbor islands, Lovell

- Island, for waterfront recreation. Since this example is, pr}esented o A
as a means of -11lustrating the practical problems involved in cost— . g
[ i benefit analysis rather than to determine the desirability of the. : I
actual investment, we will meke free use of assumptions and hypo-

. _ theses, especia_lly in developirig our cost data.  In an actual imple- * .. - . 2 e
' . nentation, such assurptions would have to be valldated by detailed - . i j -y \
costing procedures. Three other examples of coastal zone problems, : : R, o 1\

- . which we believe are amenable to varying degrees of cost-benefit . .
l analyses., are considered in cansiderably less detail in Append:lces A, - { -
B, and C. .

Long island raeps™ \

In Appendix A the possibilities for expanding the recreational

l use of a beach in a coastal community south of Boston are examined, |
while Appendices B and C examine nonrecreational uses of the coastal -
area. 'Thé particular cases chosen are: 1) an analysis of the bene-.

l fits and costs associated with. a shoreline location for a nuclear i
reactor power plant now under construction near Flymouth, Massachu— !
setts, and 2) an examination of the costs and benefits assoclated

Iy with varicus strategies that might be fallowed for handling the oil !

3 ’ demands of New England.

. Once again these examples are provided not for the purpose of N
arriving at definitive recommendations related to the specific
projects, but to illustrate methods for approaching oonplex pubhc
investment problems.

The general- layout of Boston Harbor is shown in Figure 3.1. . H
This body of water comprises about 47 square miles in surface area, -
containing thirty islands. ‘These islands have a conbined area of . 1
1152 acres. Almost all this land is within six-miles of the central 4
business district of Boston and the bulk of it is within three miles. (22)

Despite this pronmlty and the islands' scenic attractiveness, i
this land has never scrved the major metropclitan needs of -the region. '
The community's practice, rather, has been to use the islands, if at
all, to remove various types of social unpleasantnesses from vhe -
mainland. Deer Island is used for.a prison and a waste disposal - .: 1
plant. Long Island houses a hospital for thé chronically ill.

Spectacle Island houses a smoldering dump. With a few exceptions., : ;
the rest of tbe islands have been unutilized, 'sin‘ce the decommissioning l

— e ey e

SOUTH WEYMOUTH

RANDOLPH

l : FIGURE 31 ©. | THE BOSTON HARBOR AREA
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of the harbor forts.®

The rishig derend o =pace In the Bonton wrea plus the fact
that, for a varizty of historical reasans, mich of the harbor land
i in the hends of varicus pwlic agencles has generated & number
of proposals for developmgnt of the islands. These Include acqQuisi-
tion of all the harbor islands and their dedication to recreation
ard canservation, constructlan of @ model city in combination with
a World's Fadr, development of & jetport on the outer islands,
filllng and Industrial development, and use of portions of the
harbor for educational facilities. Since we are going to study
only one of the myriad poscible uses of one of the thirty harbor
islands," the rezults or our analyses are at best provisicngl. We
will be able to make a statement whether such a development is
better than leaving Lovell as it is. However, we will not be able
to determine whether this is the best of all possible uses of this
island. In order tc Jdo this, it would be recesswy to similarly
analyze a reprezentative spectram of the other possible ways of
employling thic recource, such as housing, port facilitles, et cetera.
However, this limited aralysis will serve our basic purpose of
indicating some of the practical problems with respect to cost-
benellt analysis.

¥This is rot to imply that the harbor jtself is unutilized. Approxi-
mtely twenty million tons of cargw, H0% of which is petroleum prod-
ucts, are handled through the harbor annually. The harbor serves as
the terminus of the Metropolitan District Commisslon sewage system.
This system, serving over two million people, discharges four hundred
and sixty million gatlons of partially treated sewage dally into the
harbor from tne combined sewer system. Building wastes are burmed
just outside the harbor on barges. Much of the alrspace and a large
porticn of the northern part of the harbor ic used by Logan Alrport
implying, among other things, that a good deal of the harbor is
subject to intermittent intervals of high noise levels. Development
along, the mainland shores iz quite dense, although much of this
development takes no advantage of the shoreside location. The harbor
is utiiized by scme 11,000 bathers on a sumer weekerd day and is the
nome of at least 5,000 pleasure boats. The harbor at one time was
an important source of fish and shellfish, but currently less than

- 1% of the fish larded. at Boston are taken from the harbor and lecs
than 10,000 bushels of shellfish ure taken annually (23 ). Half
of the harbor's shellfish ground. have been clozed and shelllish
from half the remainder have to bLe treated before they can be sold.
Under the prevallirg winds, the harbor's atmusphere 1s generally used
first by the region's trancportation, heating, and power generation
systems.

62

THE OUTDOOR RECREATIONAL STTUATION AS IT RELATES TO THE
HARBOR ISLANDS

Before proceeding to the analysis 1tself, 1t will be
useful to review the general demand for water-related out-
door recreatlon in the Boston metropolitan region.

Despite New England's relatively cold weather and
even colder waters, New Englanders presently lead the
natlon in per caplts pArticipation in water-related
outdoor recreation. The 1965 National Survey of Outdoor
Recreation conducted by the Bureau of Outdoor Recreation
indicated that the average dew Englander participated
in .62 days of salling in 1965 to .16 for the average
American, 2.71 days of motor boating to 1.56, 3.11
days of ocean swimming to 1.58 (total all fourms of
swimming was: New Englander, 11.53; American, 6.84)
and .75 days of waterskiing, to .42 for the country
as a whole (24). Finally, the average New Englander
enjJoyed 3.05 days of fishing to 2.26 for the country
as a whole (24). These differences reflect the availa-
bllity of a long and unusually attractive shoreline, the
average New Englander's better-than-average income,
education, and high degree of urbanization plus perhaps
a long heritage of communication with the sea.

These figures, of course, refer to the amount of
demand For these Torms of recreation actually realized,
glven the present supply of recreatlonal facilitles,
the present transportation system, and present income
and leisure-time distributlons. Ideally for our pur-
pose we need to know much more: the maximum amount
people would pay for a particular recreational activity
as a function of income,leisure time, quality of the
recreation, et cetera, rather than a slngle point on

-this surface.

The National Survey also tabulates days' participation
in each activity as a function of income from which we
can obtain a preliminary estimate of the income elasticlty
of the demand for these sperts. Thils data 1s shown 1n .
Table III.1 along with the corresponding arc elasticlties.
The average elasticity for each of the three sports
for which sufficient data was avallable are all about .5,
indicating that a 1% increase in income will tend to
produce 1/2 % increase in per capita participation. Com~
parisons of the 1960 ORRRC figures (25) with the 1965
data iIndicate that rates of participation by income

- groups were relatively stable, perhaps because increased

leisure was balanced by a drop in real earnings since
the data is in current dollars, or perhaps because the
supply of recreation decreased either in quality or
ease of access.

There 1s one other pilece of information we need before
we can begin to construct the demand for outdoor recreation

relevant to Boston Harbor and that 1s the split between recreation
undertaken "away from Home" (on overnight or longer trips and that

-63-



ey m—— trapant

. population is

constmed at home (on trips of a day or less).

ORRRC #1G obtains the following percentages on the amount of
recreation consumed on trips of a day or less versus that consumed

"eway" on overnight trips for each of the water-related sports ( 26)d L

Boating . - Jhe .52
" Vatersiding ., .50 .50,
Fishing - . .62
canping 07 . 1.00
Swimming @ ... .<55 . - .U5

'That is, roughly haif the water-related recreation is consumed on
day trips. This is the market at .which a recreational develcpnpnt
in the Harbor would be aimed. : -

Dividing the New England participation rates on page 63 by
two to reflect this split and using the Arthur D. Little projegtionVl
of real incoms for New England we obtain the following proqectlons
of per capita participation rates in.water-related, day trlp{'outdoqr
recreation for the next 30 years (27 ). B

1965 - 1980 2000

Ocean swimming 1.65 ‘_2.56 3.48

Power boating 1.35 2.10 2.8
Sailing -3 48 .65
Waterskiing .38 .59 .61

This table assumes that the per capita supply of recreation remains
unchanged. It is only one point on the demand curve. If the ql.lantity
and quality of recreation deteriorate or it becomes more expensive
in real terms to enjoy this recreation, then the amount of recrea-
tional activity will, of course, dscrease. If, on the other hand,-

" more and better or cheaper recreational oppértgnities-arevsupplied,

then the participation rate will increase.

The  harbor serves'és the focal point for .a region contain%ng

" some two-and-one-half million people. According to the ADL projec-—
tions, by. 1980 the population of this area will increase to " about

3.3 million in 1980 and 4.4 million in 2000 ( 28): Of -course, this
} served by marine recreational facilities other than
the harbor. The harbor is flanked on both the north and south by -

_6he

shofeline containing 1arge dttraétivé beéches,'prippibéliﬁ
Lynn and Revere Beach on the north and Nantasket on the
south. = Further, other beach areas are within day-trip-

. "distance of the metropolitan region, including Duxbury,
. .Plymouth, and western Cape Cod on the south, the Cape.
Ann beaches, Plum Island and Hampton Beach to. the north.

However, the first set of beaches, those within an
hour's drive of the CBD are presently used t6 capacity .-
on. a summer weekend day-and the latter set imply large
travel costs for the one-and-a-half million residents

of Boston Proper and the close-in cities of Cambridge, .
Brookline, Somerville, Malden and Everett. Therecfore,
it appears reasonable to assume that, if beach facili-.
ties comparable to those presently available could be
supplied in the harbor at approximately the same total
cost to the consumer, these facilities could expect’

“to . attract almost all the increase in demand for day

trip ocean swimming arising in this close-in region.
This increase amounts to 1.3 million swimmer days by

"1980 and 4.2 million swimmer days by 2000, according

to .our projections. o

- The Massachusetts Outdoor Recreation Plan has made
studies of the use of the Greater Boston beaches and
concludes that, on the basis of a 90-day season, 2.2%
of the use occurs on the average summer day.(29) Com-
bining this with the above figures indicates that, given
recreational qualities and access and use costs similar

.to those presently available, one could expect.30,000

bathers on a typical summer weekend day in 1980 and
90,000 in 2000. - At the B.O.R.'s suggested standard
of 75 square feet per person, this demand could be |
handled by two miles of beaches in 1980 and six miles
in 2000. - - T ’

THE AMOUNT PEOPLE ARE WILLING TO PAY FOR A DAY AT THE BEACH

The above section is a typical example of a classical,
if very roughhewn, projection. One assumes that the supply-
situation will be similar to that existing at present; -
measlures the present per capital consumption by income
group; obtains estimates of future population broken ‘down

by income distribution and, in more extensive studies, Dby

education, leisure time, vocation, etc.; and applies the

‘present’ ¢onsumption rates to.these figures. Such analysis

is useful for obtaining a feel for the magnitude of the
demand, but it can hardly be called a determination of
the demand, which determination involves how people will
react in a number of supply situations. The purpose of
this section is to review the present state of the art
with respect to-determination of the demand curves. for
recreation and, in particular, the determination.of how’

much people are willing to pay for a day of outdoor recreation.

:'Thnee.meﬁhpdsquifygasufing the amount: people would be willing
to. pay for outdoor:recréation have been suggested in the literature,



The earliest isthat Ly Hotelling who assumen that all people
value a vislt to a particdsar reereation spot the same (30}, One
tren discovers (by, say, license plate survey) the total cost (time
and travel) to the visiter who travels the farthest. Presumably
he 15 the marginal user ard the sum of the differences between
the cost and the travel costs of esch of the other visitors is the
net benefit of thls activity.

The difficulty here is that all people will not be wiiling to
pay the same amount far a visit to the spot and, more importantly,
une can be sure that the traveler who payv: tlw most for a vislt
will have a far-above-averape value. Nonetheles::, the 1dea iz not
cumpletely without merit. For example, mne cuuld determine the
origine of the dictrivution of travelers, pick Lome intermediate,
"representative” trip cost and assume it is the marginal one,
ignoring all those travelers who have a higher trip cost and
assuming that all those naving lower costo place the zame value on
the visit ac the arbitrarily chocen murginal traveler. Thic would
at least lead to a cornsistent comparator of the attractiveress of
alternate recreation spots.

For example, in the summer of 1965 the Metropolitan Area
Plarning Counoil (MAPC) conducted a 5,000 plate licence swrvey of
five majur beaches in the metropolitan Boston area (31 ). At present
We d? not have the actual data, bub the MANC reports the following
Mrequeney distribution of trip times for these cars,

PERCENT CARS AS A FUNCTION OF TRAVEL TIME
DRIVING TIME IN MINUTES

0-10 11-20 21-30 31-40 H41-50 51-60 61-70 71-80

Naritasket 6 11 14 149 23 13 11 3
Wollaston i1 30 16 8 ] - - -
Carson-Pleasure 11 37 21 8 2 1 - -
Revere 24 0 o2 11 8 3 1 1
Lymn 1 20 4y 20 4 4 3 1

It is the absolute nunber, not percentagzes, that we need for the
Hotelling analysiz, but, for now, assume Wwe rank the beaches according
to the percentage of trips over 40 minutes.

Nantasket 0z
Revere 132
Lynn 10%
Wollaston 5%

Carson-Pleasure hg

-6€-

With the possible Interechange of Lynn and Revere (Lynn
has severe parking problems), this 1s a ranking which
the suthors belleve would recelve a lot of support from
beach~goers familiar with 211 five. In sum, a modifled
Hotelling procedure couvld prove useful.

The second method is that suggested by Clawson-
Knetsch (32). This also start:s from travel cost data.
Suppose there are three population centers which visit
a particular beach, A, B, €, as lollows:

Pop. Travel cost- of Visit Visit observed Visits/1000
A 10,000 $3 10,000 10
B 20,000 $4 10,000 5
C 10,000 $5 2,500 2.5
22,500

No one having a cost of $6 is observed to use thls beach.
Plot participation rate versus cost as shown in Figure 3.2.

Now we want to know what the demand would be il we
raise the cost x dollars., x = 0 we already know, 22,500.
But if x = 1, the observed cost for A would be 4; for
B, 5; for C, 6. The resulting participation rates
would be 5,2.5, and 0, respectively, and the total demand
realized would be 5 x i0 + 2.5 x 20 + 0 x 10 = 10,000. This
assumes each group reacts to price in the same manner. Con-
tinuing in this manner for increacing x, we obtain the de-
mand curve shown in Figure 3.3. Knetsch interprets the area
under this curve to be the consumers' surplus or net benefit
of the activity. This assumes not only that each group has
the same value on visits (which 1s much less restrictive than
the Hotelling assumption ol equality of values for each per-
son 2s before), but also that the censumers' surplus for
everybody at x = 0 is zero, which is certainly conservative
and, in fact, a lower hound. Thus, by combining both the
Clawson Knetsch method and the Hotelling method, we
can bound the aggregate value of the activity. It might
not be unreasonable to base lnvestment declsions on the
average of the two. Or, if one were willing to assume that
the demand curve was conveX, this average would form a new
upper bound. Anyway, values obtained by both methods would
be of interest. knetsch notes that the assumption that each
cost group places the same value on the vislt can be relaxed
considerably by dividing the visitor populatlion
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| : L . : i . not only by travel costs, but also by income and other sociogconomic
. Co : R ' . characteristics and then making the standard assumption that each
’ : subpopulaticn places the same value on the visit. This observation
l ’ . I ’ : . applics equally well o the Hotelling method and thus, through itv,
we could obtsain increasingly narrower bounds on the amgate value
at considerable’ expense 1n data collection and reduction.

. Mack amd Myers express. considerable doubt as to the possibility |
of ‘déetermining the aggregate value of a recreation activity and -
suggest- rather the concept of merit-weighted users' days (33). .
This latter is a distributional measure which has no relation to
individual values as used in this report. As such, it is useful

~.only in choosing between alternate recreation investments of about
the .same social cost. The merit refers to.a means for.consis-
tently implementing distributional judgments rather than to -the
quality of the recreation. However, they do discuss in some detail
. N . dollar values derived by combining national data on total dellar
2F - : : : ST ) , expenditures on outdoor recreation with the total hours spent in
. - . . g - R outdoor recreation in several ways. All these calculations lead
i 1 - L L to the fact that, in 1960, people spent an average of approximately
F : : - $2.50/day (1960 dollars) on outdcor recreation. Obviously, on the
) Co- 7 -average, the value they placed. on this recreation must have been
' . - ’ higher. Thus, sthis figure serves as a quickly-arrived-at lower bound .
’ T 4 i v ey i RS ., ;. on the average amount pecple.are willing to pay for recreation. It
2 4 - 6 8 © 10 : would pe useful to subdivide the aggregate data by type of outdoor
. recruétlon and by socioeconomic characteristics of the population
3.2 Participation Rate (Visits Per Thousand Population) : in the sare rammer as above to derive lower bound on the average

. . ampunt each subpopulation is willing to pay for each activity.

Joint activities would undoubtedly cause difficult pmblens with this:

- Price $'s

[
]
-
[}

" We.have followed up none of these appmaches Rather comis—
tent with our comments in Chapter IT1 we will calculate the net
present value gross benefits of our recreaticnal facility for a range
of user values, leaving bto the political process the final comparison.
However, we hope that the above discussion indicates that with some . -
thought and. ingenuity it should be possible to at least estimate -
the amount that various population groups would be willing to pay for
a recreational experience..

ro

. INCREASE IN. REAL BENEFITS WITH TIME

Giver. that we have chosen a particular individual user benefit
for a day at the beach, say, $2.50 1960 dollars, we will need a mearis
of ‘escalating this va_lue through the next 40 years to reflect the .
projected Increase ln the rea_l amounts that people are w111mg to C

S

-Increase in Price $'s

£The fineneéé ‘of" such subdivision would be Iimited by available ‘data.

810 2 1k 16 18 20 @ 22.

oY
a4
%
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pay for a particular recreatlon activity as » reault of
inereases in real income ,further urbanization, more
leisure time, et cetera. For onur purpose:i, we will hase
our projected increase solely on income.

Clawson and Knetsch in reference (34) indicate
that the percentage ol disposable income spent on out-
door recreation has been rising irregularly at an average
rate of .1% per decade over the last 25 years. It is
presently about .7%¥. In view of this data, it would
certainly be conservative to assume that the demand
for recreation will increase only proporticnately with
real income. Tol has extrapolated this to predict
that, by the year 2000, people will be spending 2%
of their disposable income cn outdoor recreatien (35).

Kahn and Wiener predict that the real per capita
income wlll rise according to the following schedule
through the next 40 years (36);

1965 1971 1975 1985 2000 2020
1.00 1.16 1.26 1.65 2.56 4. ho

and’ these are the Tigures we will use in escalating the
base gross per caplta benefit in the following analyses.

THE COSTS OF A PARTICJLAR RECKEATIONAL DEVELOPMENT IN THE
OUTER HARBOR

As noted earlier, we are not going to attempt
to analyze all possible recreational developments of the
Boston Harbor islands. Rather, we are going to postulate
a particular development and apply cost-heneflit analysis
to the single alternative. The particular alternative
we have in mind concerns Lovell Island, well out in the

*This fact together with our earlier observation that days'
participation increases only hall as fast as income Indicates
" that as income increases . the increased expenditure 1s spent
equally on more recreation and on increased quality.of - :
recreation.
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bor. Lovell contalns some 56 acres and has about 4,000
t of shoreline facing the ocean. At present, there are
beaches on Lovell, but the ocean side consists of tidal
ts on which we postulgte filling and protection to pro-
e 25 acres of beach. The littoral drift along this

st is southward. Therefore, we postulate a large groin
Jecting from the island's southern end with a triangular
1 in the corner formed by the groin and the island,

Te are no beachs or even any shoyeline downstream from
groin so there are no downstream areas which are likely
be affected by the groin. We also hypothesize the pro-
ion of picnic grounds and open areas for picnic-re-
ed sports on the island proper. We postulate sanitary
11ities, a transportation system, and sanitary facilities
h that, at peak density, the development will be operating
75 square feet of beach per person and 130 personc

acre. These are the standards recommended by the
sachusetts Outdoor Reereation Flan. It choulu be noted
t they are considerably more generous than the standards
peak use of the present urban beaches. Thus, we are
sidering a relatively high gquality of recreation. Given
se standards, our proposed development can acconrmodate
at 14,000 people. Comparing this figure with.the esti-
2d projections of excesc demand for urban beach recrea-
1, we note that even at peak operating capacity this
ility will not come cloce to saturating the market. The
jose of this section is to estimate the value of the
surces which will have to be employed to develop and use
s recreational facility. These coz%s can be dlvided

> four categories:

The opportunity cost of the land;

The cost of providing and maintaining the physical
Tfacilicties;

The cost of providing access from the malnland;

The cost ol getting to the mainland terminus of the
mainland-to-island link.

THE OPFORTUNITY COGT OF THE LAND

This land is already in the hands of the Metropolitan
.1*ict Commission. Hence, its employment as 2 recreatlional
t1ity by the public involves no flnanclal costs to the
ic. This does not imply that the land iIs a Cree resource

., if. the community opts to develop this lana as a recrea-

1a1 Tacility, it cannot usge the-land in some other use,

the cost of this emplovient is the value of the land 1n

most valuable alternatlve use. Given that there ilc no

renient access, it appears that the opportunity cost of

land is quite low. However, given that we provide access to
island, az we intend to, then the land may have substantial

e for, say, a high-rise residential development. However,

wout simultaneously analyzing these other alternatives, we

1ot say what this value is. Therefore, we are golng to take the
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cpportunity cost of the land to be zero, its approsimate value
in 1ts present use, with the caveust that such an szsumption
1imlts us to comparisons between the present uce and the use
which we are analyzing. Aclnally, If one analyzes all
possible alternatives using the assumption that the land

had an opporiunity cost of zero, the resulting rankings would
be correct as long as one uses the maxlmum net present value
eriteria. Thls is not necessarily true il one uses maximum
benelit/cost ratio.

FILLING AND BEACH FROTECTION

With respect to provision and protection ol the beach and
provision of physical Cacilities on the island, market costs
offer a reasonably reliable indicator of true coste to the
communlty. The market coct may overstate the opportunity
cost dne to monopolistic posltions in certain portions of
the labor market; however, this iz unlikely to be =ignificant.

The mean tide in Buston is about nine leet. In order

te develop twenty-Tlve acres of beach [rom the present

tidal flate will require sbout 500,000 cubic yards of fill.
The precent market cost of f111 in place in Boston Harhor
s gbout $2.00 per cuble yard., In addivion, we will require
large groin, about 250 yards long, at the southern end
of the beach. 1In the absence of more detailed costing,
we will eztlimate the costs of the construction of this
groin at 50% the cost of the fill. Thus, the initial costs
assoclated with provision of the beach is $1,500,000. We
wlll assume that we will lose 10% of the [ill per year
and thus the cost of maintaining the beach is estimated

to pe $100,000 snnually. The present value of this wtream
of costs lor U0 years at 5% 1s $3,400,000. In an actuzl
analyesis, the design of the beach and its protection and

“he expected loss per year should be the subject of Intencive
hydrologic studies on which these costs would depend.

1

@0 1

COST OF PHYSICAL PACILITIES

Analysls ol facilities st precent hezches in the area
indicates that 1t requires about 1.6 =quare feet ol hathhouses
and rest reooms To Support 2 bather., We will assume that any food
stands or snack bars are run on a self-supporting basis and that
the usgers flgure that the marginal value of the items purchascd is
equal to the resulting price Hence, we need not councider these
farilities within our calculus. Thus, for our purposes we will
require about 22,000 square feet of test rooms and bathhouses.
We also intend to provide picnic faecilities at a density of 12
locatlons per acre or 600 picnlc sltes. We estimate the cost of
the covered facilities at $24 per square foot and the cost of the
plcnic sites at $1500 apiece where costec are taken to include paths,

12—

—— —

lamiscaping, Mreplaces, and upen shelters capable of harviling

25 people uplcce ( 37). The conts of 1]!.”]\1111{’ (md ~legirical
distribution we taken to be $500 per acve (38),  In sunman v, Oour
rough estimates of the initial and annual cests of the physical
facilities are:

Arinual
Tndtial (Frtimated)
Rest roome, bathhouses 530,000 $ 50,000
Fierde sites, landscaping,
shelters 900,000 50,000
Lighting 25,000 5,000
1, hes 000 105,060

Fresent valus of cost
for 40 vears at 5% 33,495,000

MATNLAND TO ISLAND TRANSFORTATION SURTYSTEM

The costrc of providing aceess. to the facility are properly
inputed to 1ts use. Once ggain the conts that we are ml:ermbed in
are the margingl costs assoriated with the facility. If a presently
availahle reroures can be utilized 1o providing this transportatlion,
it iz the agditional costs aszoclated with this use that we are
offered.  Trhe past construction costo, etc., are irrelevant o our
analyain,

In tris section we consider the costs of providing transporta-
tion from the mainland to the izland. In the following sectiaon, we
will eonsider the costs of transportation from the home to the
rmeinlzrdd termirus of the island frarwportation system.

For our purposec, we will postulate the following design
criteria for the mainland-to-island transportation system: this
cystem shall be capable of trancporting 14,000 people from the Boston
waterfront £o Lovell in four and g hall howrs in the morning and
returning them in the Same anont of time in the aftermoon. Inan
actual analysis, the deterndnation of thece criteria would in itself
be the subject of a suwelddary cost-bers it Lumlvw", for the demand
wily denend in part on the level af' servies o : For now, wWe
will accept this particular level of service.

In order to perform this function, we have analyzed two possible
ferries.

73~



TARLE TTT.2

Typlcal Ferry Bost Data (39)

 bally -
Dimensions . ’ air. o
length- : First opert. ... ..
beam- * Displacement * Speed Passgr cost cost  Crew
draft- tons . - . knots No.  $1000 __$ _Now-
"1 soxiaxs ST 12 - 200 - 100 200 3
2 100x20x7 260 12 - 600 W60 - 600 10

Te one-way. distance from Rowes Wharf in downtown Boston to Lovell-.
is six nautical miles. Allowing ten minutes at each end of the

trip to load and unload, the round-trip time for each of these
‘vessels would be 70 nnnutes. In four and cne-half hours, each

vessel could make four trips. Thus, owr criteria would require

35 of the 100. passenger vessels and six of the 600 passenger ferries.
The economies of the large ship are obvious; therefore, we will -
consider only this design in the sequel. Of course , in an actual
study a complete parametric analysis of all possible vessels, including
hydrofoil and grourd effect machines should be undertaken to deternune
the minimm cost system capable ‘of performing the selected function.
Such substudies would feed back on the selection of the level of
_service criteria as it became clear what each level of serviee would .
cost.

.Glven that we employ vessel #2 and we assume this ship has ai,
useful life of 20 years, we will have the following set of eosts: .

DHTUH:GXHS
SlX ferries . s $2,750,000
Sllp and Jetty at Lovell ) 60,000

(Opportunity cost of using Rowes Wharf 1is essentially zero.) .

ANNUAL ‘COSTS
100 days' operating costs 360,000
Anmual maintenance at $50,000 i
Per.shiD . .., .,,. .. 3005000
Six ferries . S $2,750,000

Discounting gt five percent over 10 years thls cost stream has a ..
present value of 16:5 million dollars. If we assuned the facllity

e

1s used at cepacity 25 days per year and at 50% capacity for
"75 days, these costs eould be recovered by a user charge
of $1 00 for the round trip. ¥

THE COST OF TRANSPORTATION FROM HOME TO ROWES WHARF

The marginal costs of the home-to- Rowes- Wharf trip and
return are also part of the cost associated with using this -
facility. We will assume that, since this is a recreational
-trip, the consumer values the time in-transit neutrally.. -
" That 1s, on the avelage he would neither be willing to pay .
anything to shorten this time nor would he be willing to
pay anything to obtain any benefits, such as sightseeilng,
from this portion of the trip. There is considerable
evidence that on business trips commuters value thelr
.time from anywhere in the neighborhood of $1.55 per hour
‘to, in scme cases, $10.00 per nour {(40).. Therefore, the
~assumption. of no net value of travel time is undoubtedly .
blased in favor of the project. Howeéver, with this ‘assump- -
tion we will be able to concentrate on the money costs of
the trip to the mainland terminus of the island.transpor-
tation system. These costs,can be ‘grouped into two ‘cate-
gories . E N - - . N - -

L) .The social cost of the transportation resources
‘used in making the trip,

2) If a car is used the costs of storing a car down—
town while on the ‘island.

These soclal costs will vary considerably,'depending
upon whether we are talking about a weekend or a middle-
of-the~-week day. In order to obtain a first cut at these
costs we will make the following assumptions:

- a) As before, the facility is ‘used by 14 OOO people .
on 25 weekend days and by 7 000 people on 75 middle~:
* of-the-week days. ’

b) On the weekdays, three fourths of the people travel
to Rowes Wharf by the present. mass:
and one-fourth by car at four people
‘average one-way trip length of the'foA
miles and of the, latter ten miles.

c) On the weekend days Half of the people travel
) "'to Rowes Wharf by: ¢ar at three people per éar.
‘The average trip length of this trip is’ ‘12 miles.
- The other half travel ay mass transit.at an
average trip length of six miles. B

e "875 000 users per year. Charges collected at time of ‘use

. and discounted accordingly.
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predict trip length ard tmp modes ., . S RN ) " Annual cost of msss transit use @ 504 round-trip fare = $28U,066

l 'Ihe relevant .costs are the marginal costs associated with this . -~ =~ - = . o Annuel number of }*eekﬂa\v_ care = 33,000 v o :
particular trip. On the weekdays, the marginal cost associated with . .. . . : v - Annual cost of weekday car trips € 360¢ = 119,000
the off-peak mass transportation users will be quite small,-in many R : T iy . o - .

I cases zero, given that the operation of the transit system is not -~ - - ) . Annual number' 6f weekend cars = 58,500
a. function of this particular type of trip. On the other hand, those o : Annual cost of weekend car t"1ps 28 72¢ = 42,000 -
_recreationists whio use the system during the rush hour will-impose : o ‘ - : . : _ N

' I : congestion costs on all other peak users. As a first approximas. - . : : . Lo : Total Annual COSt‘ = 445,000 .
tion, we have declded to balance these by assuming that the average . oL S "Present vais £ sh . o )
warginal cost is equal to the present fare which currently is.about & . -~ o costs 8 5;6 f‘gr ﬁ(]o;:;ige transportation - R $7,740.000°

X 20% less than the average cost per user of operating the mass ‘transit . . . 3 » )

i system. With respect to weekday car trippers, we -will estimate - : : R ’ :

. their marginal costs at three cents per mile (arproximately fuel . . ! o : - SUMMARY OF

: © and oil. We are tacitly assuming no car purchase decision is based - : . S OF COSTS
on this potential trip) and the storage costs at $3.00 per-day ‘(the . : "Beach filling an : s

I current market rate of parking downtown), for the parking system - i B o ) g and protection M .B’MOO’OOO

© is currently fully utilized during the week and operates in a reason- - . Physical facilities .. . 3,495,000
ably competitive market. Thus, the decision of our car usér to take . . - 1 : -

l his ear implies that someone else canrot use this space. ~Island t}ra.nsportatmn 16,500,000

' ’ Shoreside transportation 7,740,000
On the weekend, the mass transit users will impose no conges-— R : T . | .

l tion costs on the rest of the commnity. However, it is quite . LY . . - Total $31,100,000
1ikely that some additional service will have to be scheduled fo e . . ’
serve this demand with resultant differentials in the transit syStem - .

! labor costs. Therefore, despite the fact that the system as a whole : . : WTERD SUMMARY

: is wnderutilized on the weekends, - the marginal costs are not .zero. . . We have estimated that the . o

X . i 5 he present value of the costs of
gce again, as a ﬁxstbggl)mumgtmn, t‘;ﬁazii aszux:; them z'éu:% zge : -+ . providing and utilizing the postulated recreational activity on

e fare. This is prol y an éerei the 1 I'e.épcf the . ’ Lovell Island for.the next 40 vears to be $31,100,000 1970 dollars,

; CAT USSrs,. once magaux we Win efx imate 3 “mt ginal aﬂcgzs (Zot e < . If this figure is correct, it implies that, in order for the provision
trip at three cents per mile. However, downtown parking lOvs the - : of this facility to be a more economic use of the island than its
rather severely underutilized on a summer weekend day. Hence, e ] present use, the consumers of this recreaticn will have to value

] © opportunity costs of their use by “het%31agg USErs Wll% bEVS;;l : , . the benefits of a day at the island, including the trip, at $1.80
small, probably amounting to.no more than the hiring of seve lon. . o © per visit or more, ' If the average visitor values the trip to this
parking lot attendants for weekend duty. As a first approximstiony : island ard his stay there at more than $1.80, then the postulated’
we will value this cost at zero. . . ) :

|
.
|
I
.
]

1

In a real study, of course, subﬁtud‘leﬁ would be rwequn‘ed to v .. . I -+ Annual number of. mass transit users = 33,000

recreational investment should be built rather than leaving the
island as it is. .If the average visitor values the trip and stay at
less than this value the resources needed to provide this recreation
are more highly valued by society in other .uses.

Thus, the downtown parking case is a classic example of a
situation where the same use, the storage of a car for a day, can .
impose very different demands on the economy, depending on differ—
ences 1n competing demands. Note that at pr'edent the private market

does not reflect this difference. There is little difference in The $1.80 figure assumes the consumer places the same real

(1970 dollars) value oh & trip in 1979 as he does on a trip in in 2010.
weekend and weekd_al.y dgarlqn% rates in downtown Boston, even om:side i . We have suggested earlier that the real amount that the people would
the central retai Stmc . : ’ ‘be willing to pay for recreation can be expected to rise proportion- -

ally with increases in real income. If this is the case, and using
the shgg:? d?}();g:“f:i;g;gﬁ;ﬁ: ggﬁa:fe f‘ollow:mg estma‘ce of .. S the income projections on page 70 ., then, if people are presently’

willing to pay $1.30 for a trip and visit, this value will escalate .
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through time in such a way that the net present value of the project.
is zere. That is, we would be indiffercnt between the postulated '
development anid leaving the island as it is. '

As noted ‘earlier, given the present state of the art, it is
1npossible to say how mach people value (are willing to pay: for)
the recreation that the pastulated facllity would provide. We'saw . .
earlier that Mack and Myers indicate that it might be in the ordér
‘of $2.50 per visit, in which case this project is definitely more
economic than leaving the island as 1t is, accepting for the moment
all our assumptions about cost and utilization. 1In any event, in
" cases like these where the benefits cannot usefully be estimated,’
it is extremely useful for the decislon-maker to have available the.
net present value as a function of a mumber of assumptions about the
magnitude of the benefits to be cbtained from a public investment. *
In such a situation, which is the typical case, the analyst can no
longer recommend that alterative which is most consistent with the
commuity 's values, but rather is reduced to pointing out which
alternatives are cansxstent with what assumptions about these values,
ruling out those alternatives which are dominated——mot consistent with
any reasonable.set of values. The commmnity or its representatives
will have to explicitly make the value- judgments reguired to deterwine
the final chotce. With this information in hand, the commnity or
its representatives is generally in a much better position to meke -
a judgrent concerming the remaining alternatives, and much less -
) hkely to choose altermatives that are. mcon.,l.,tent with 1ts own :
values,. the system analyst's definition of tragedy. C B

A very simlified exanple of the display of the type of informa-
-tian we are t;allcmg about is shown below.

. -TABLE I1T.3
Gross Benefit . : ;
per Visit i Net, Present Value
{no escalation) 40 Years @ 5%
1.00 - 14.3 Xv106*
© 1,50 -~ 5.8z 105
.2.00 + 2,6 x 10/
2.50 Cw 11,1 x 10¢
. 3.00 +19.5 x 10
3.50 - v+268x106
5,00; + 36.3 x 10
(Escalation wi’ch real income accord:mg to page 70 )
D :.1970 . ...2010 3 .
Co © 1000 2.900 ="7,0 x'.log_;
1.50 b35 -0 L+ 52 x 10
- 2,00 5.8 +17.2.x 10¢
2.50 7.25 i © o+ 29.5x 100
C3,00 8.70 + 2.8 x 10

INTRODUCI‘ION oF UNCERI‘AD\JTY INTO THIS PRCBLEM

There are a great many areas of uncex-tainty related to this
problem. There are uncertainties with respect to costs. We have
Just indicated the uncertainty with respect to demand, However,

" meny of the farmer set of uncertainties can be dispelled by more

careful cost enalysis; the-efore » we have not chosen to apply
prebabilistic methods in this area. We could have attempted to- o
extract the commnity’'s subjective distribution an the present-and

- future values of the amount people-are willing to pay for the

recredtion and then shown whether the development was, consistent
with this distribution. However, given the problems associabed
with commmal ‘probability distributmns, this is not usuwally a
useful -efercise and we have chosen.to present the decision-maker , -
with the results of assuming different demand values for a rumber

of these valies. Rather, we have chosen for our present emository
purposes to apply uncertainty to an entirely different area, ‘that

o.f' water quality at the .f‘acl}_ity

"The. value or benef‘lts assoc:lated with a recreatimal beach in

“the _mouth of Boston Harbor during the next 40 years will be critically

dependent ‘an the quality of water at this beach through this time
period. At present, the water quality in Boston Harbor. ranges from
anerobic cesspool to marginally suitable for bathing. Figure 3. 4
indicates the present federal classificabion of the harbor. These

" ratings are probably- genercus. The beaches in Winthrop have been
_closed to bathing for some years and the South Boston beaches are

closed periocdically. As well be seen, the SB line (water Suitable

for bathing but restricted. to shellfishing) extends along the- inshore .
cogst of Lovell Island. However, much of the waters rated SB an -
this chart is shuned by swimmers and periodically very high coliform
counts in these areas bear out their judgment. - In short, at present.
the waters in the proposed beach area are suitable for sw:.mning :
almost all the time. However, they cannot be called clean and
further deterioration would mabemally affect the quality of. the:
swimming. Thus, in investing in a ‘“0-year or greater lifetime sys-
tem,. the commnity must carefully consider what the water in ‘the
areas will be-like during this period.

: Of course; the water quality in-the harbor is a variable which
is under the corrmm:lty‘s com:rol. [et us postulate th.r'ee altemative
developmentS‘ _ »

a) The neglon decides to make a concerted effort -to :anrove
the water quality in the harbor through such means as construction
of a deep rock tunel carrying all conbined sewer effluent to deep -

‘water, as suggested by Camp, Dresser and McKee, at a $2,000,000,000

initial cost (41). As a result, -the water quality in the vicinity
of Lovell is such that it in no way li_m:Lts the use of the area as-a .

béach.
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b) The reglan decldes not to decrease the water quality in
the harbor further. Collectors for part of the coamblned sewer
outfalls are con:.trurted and portionz of this effluent glven
primary treatment. Increased demand fram population growth is
handled through outlets other than the harbor. As a result, the
water quality at Lovell stays where 1t ls—usable for bathing but
intermittently embarracsihg and not camparable to the Cape or the
beaches well outside the harbor.

¢) The region opts to use the harbor more intensively for
sewage disposal. All the growth in demand in the metropolitan
diztrict 1s handled through the harbor. There is no upgrading
of the comblned sewer system which perlcdically discharyes large
quantities of raw waste into the harbor. As a result, in ten years!
tire, the beach at Lovell is closed o bathing.

Civen these thive hypothetiecal possibilities, how do we
include them in cur gnalyeis?

Even though the future water quality in the harvor iz wder
the region's control, from the puint of visw of making the decizion
as to the investment ab Lovell today  the future water quality can-
not be predicted with certainty. It iz a random variable or, more
properly, a random process, since we are dealing with a random
variable through tim-.* The proplem then is to ectimate the probabli-
Lity that at any time in the next 40 years the value of the water
quality at Lovell will be such and such. With such probabilities
and tmowledge of the change in benelit veducs with water Aquality, we
can straightforwardly, if tedicusly, apply the expected value
analysis outlined in Chapter 2. For ouwr purposes nere, we will
arbitrarily simplify the situation in order t3 point out how this
might be done.

We will assume that orly thuwee of the gyriad poszible time
histories of water quality througd: the next 40 years at Lovell have
probabilities high enough: to deserve analysiz. These thres trajec—
tories are shown in Figure 3.5 . Further, we will assume that, I
the water quality at Lovell 1z SA, then a vislf to the island is
worth 25% more to the bather than if it is SB. II° the water quality
is SB, then the values predicated in the earlier analysis under
certainty hold. 1f the water quality is SC, then the beach is closed

¥This example points 2ut an important dirference Lefween ouwr use of
the term "random variable” and the classical statistician's. The
future water guality in the harpor iz not random variable to the
statistician, since he cannot hypothesize a series of experimento
whose statiztics would reveal the vatlue of this var-iable. For us,
anything whose value we do not lnow with certainty is & random
variable.
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Trajectory A
Trajectory B
Trajectory C
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2010
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Three Hypothetlical Time Hlstorles of Water Quality at Lovell Island

FIGURE 3.5

nd the investment in the izland 1s =crapped, at negligible
crap value. Table III.L Is an expanslon or Table I11.3 and
ndlcates the net presenl value for cach of thece eventuallties
nder a range of assumptions about the original value of the
ecreational activity to the swimmer.*

TableIII.4 begins to 11llustrate the basic problem involved
n leaving valuations up to the decision-maker(s). Tt doesn't
ake very many such valuaticns bofore, in combination., they
ead to a very large number of alternatives and the analyst's
eport becomes no more than a confusing welter of figures.
he analyst must, therefore, impute valuations wherever
e can reasonably do so, maklng clear to the the decision-
aker(s) under what as3umptions such valuations have been

‘ade, leaving the. decision-maker(s) the responsibility of

aking only one or two of the most intractable and eritical
udgments.

In the case at hand, if the society is an expected value
eclalon-maker and Is willing to ascsign subjective probabilities
o each of the three postulated time historiez of water quality
e can once again collapse Table I11.4. This author, by asking
imself questions of the sort: At what probability, x,would
e Indifferént between a lottery ticket ylelding him $1000
ith probability x and a lottery ticket yielding him $1000
f time history A occurs and repeating the process for time
istories B and C determined that his probability distribu-
ion of the three alterrnatives is:

Pr(A)=.05%
Pr(B)+.50
Pr(c)=.45

One of the objectionz that one sometimes hears to the
bove type of analysis is that generating such figures
s useless since the figures depend on assumptions; change
he assumptions and you change the figures. But the very
oint that we are tryving to nake 1s that the flgures make
lear whlch alternatives are consistent with which assump-
ions. They had better change with change iIn assumptions. Of
ourse, sometimes people objJect to being faced with the «can-
equences of their assumptions. Alexander calls this a
less of innocence":

" The use of logical structures to represent design
problems hac an Important consequence. It brings
with it the loss of lnnocence. A logical plcture
is easier to criticize than a vague one since
:the assumptions it _is based on” are brought out in
the open. (emphasis ours)...T wish to state my
belief in this loss of innocence very clearly
because there are many designers who are apparently
not willing to accept the loss. They insist that
design must be a purely intuitive process; that
it is hopeless to try and understand it sensibly
because 1ts problems are too deep.™" (42)

lexander 1s talking about architects and urban designers.
ut the same point applys to humans in general and polititians
n particular.




AT STT.4 NET PRESENT VALUE OF LOVELL BACH PACILITY UNDER . ...
. . " THREE DIFFERENT WATER QUALITY 'VRAJEC;PORIES
NET PRESENT VALUE GIVEN TRAJEECTORY. A

Let 'us Tor the moment assume ‘that the author 1s an .

INITTAL GROSS BENEFIT e o NET PRESENT VALUE - - . . o expert in the water quality of Boston Harbor, which he
PER INDIVIDUAL TRID Iy YEARS @ 6% - ) . isn't, and that-the analyst is willing.to accept this
(no ‘escalation with income) (Mi1lions of 1970 dollars) . L distribution as descriptive of the community's distri-.
. $1.00 - . C 123 - bution on this random varlable or, better yet, the
o 1'50 , ‘ - 2.3 reélevant decision-maker(s) are willing to accept this
b 2‘00 : : +7.0 distribution as descriptive of the community's distri-
) 9'50 : +16.9 bution, then, as outlined in Chapter IT, Table III.4,
5.00 ) 3206.4 collapses to:® )
(eséalation with real income : o R .. TABLE III.5 EXPECTED NET PRESENT VALUE OF LOVELL BEACH
“per page 69 : ‘ . , , . PACILITY ASSUMING PROBABILITIES OF WATER
$1.00 . . ] + 1.5 . . QUALITY TRAJECTORIES A,B, AND U ARE- .05,
Tse - _ 7t . .50, and .45, RESPECTIVELY
g.gg gg g o INTTIAL GROSS BENEFIT EXPECTEDUNET PRESENT VALUE.
o, _ . 3 PER VISIT 0 YEARS @ 5% - v
. 3.00 : +66: 4 . : (millions of 1970 dollars)
NET PRESENT VALUE UNDER TRATECTORY B ., (no escalation) _ : o
(same as. Teble ) o : ‘ - o
4 , A S $1.00 -12.5
(ro escalation with income) ' R N 1.50 - 5.6
$1.00 ’ - -14.3 ' ’ 2.00 o + 2.7
1.5 - . -5.8 . . 2.50 | ) v + 6.9
2.00 i 2.6 . 3.00 +15:2
5.50 : +11.1 - * (escalation with real -income)
° 3.00 +19.5 ) ” $1.00 7.3
(escalation with real income) _ 1.50 v .6
$1.00 , - 7.0 : 2.00 _ + 9.9
$1_50 152 - 2.50, _ ) . +18.0
. 2.00 ' +17.2 - : ‘ ' ~ 3.00 : noder.2.
2.50 +29.5 : Thus, accepting our costs and other assumptions, if the
3.00 . . 42,8 . community has these probabilities on water quallty, the
NET PRESENT VALUE UNDER TRAJECTORY C . . . facility should be builf rather than leave the 1lsland

. . h . The résent ~‘'as it is, if the present average gross benefit (the.
In this case, no costs are incurred after the tenth year. & . ser is- willing to pay for

s . L1174 maximum amount thHe average  us :
value of the truncated cost stream 18 $16.2 million dollars) ‘a visit) is greater than about $2.00 . assuming no escalatiom,

(no escalation with incame) : . . ' or greater than about $1.50, given escalation in proportion- "’
E : ! vo projected increase in real income. *¥  Notice that

$i.00 - - - gg sinee we have not evaluated any alternatives

.50 - 5. » : '
2.00 .= 2.4 ¥Tn an actual study, this distributlon ‘might be determined by
ggg iﬁé assembling a group of authorities on the subject, extracting the

- - R - distribution of each, and letting them argue out. differences in
(escalation with income) e P the distributions. From this point of view, subjective pro-
' . . ; ’ ’ . bility becomes a means of incorporating and weighing expert

$1.00 - 8’,5, opinion in the cost-benefit analysis. o

1.50 - - T ::7t ig important to recognize that we are not guaranteed
2.00 - .8 _the values ‘shown in Table III.5. Let us assume that the
;gg : ;% g community's present gross benefit is $2.00 and no escalation

js assumed. Then the community should build the facility rather
than leave the island as it is. This 1s the right declsion;
that is,the decision that is consistent wi{:hf its assumed values - -

Cogset Lot T e



other than the postulated beach facility and implicitly
leaving the island as it 1s at zero net benefit, we cannot
make any Judgments about whether or not the beach facility
is the best use of this island, only that in these cases it
3s better than leaving the island zlone. A full-scale
analyslis of the .lsland would include -a representative
spectrum of different alternative employments and mixes

of these employments. For example, by postulating a.
high~rise residential development as well as a beach,’

we may be able to take advantage of substantial economies
of scale with respect to the island-mainland transportation -

system, especlally since the residential travel will generally

flow in the opposite ‘direction to the recreational flow.v

In making comparisons of the present alternative .with -
other possible developments, displays such as Table III.A
‘will be useful in comparing the beach facility with. -. .
other -developments which will be less sensitive to water
quallty, such as a pure high-rise residence or almost
completely insensitive to water quality, such as. an
0ll terminal. ’

FINANCING THE PROJECT

. Let us assume for the moment that the community's
decisionmaker(s) decide that the present gross benefit
per visit is $2.00 and some escalation of this value
is in order and that providing the beach and leaving
the island as it is are the only two feasible alterna- .
tives, in which cas> our analysis indicates that, if the
community 1s golng to operate in a manner consistent .
with its values, the beach should be bullt. The question
that immedlately arises is who is going to pay for it
and how? From whom are we going to transfer the . resources -

_required to implement this project? - This question is.. -

" explicitly distributional in nature and hence our complete
concentration on economic efficiency in this report becomes .
more than a little bit uncomfortable at this point. However,
if we are prepared to be indifferent to the haphazard .
and rather small scale transfers of income which . -can be

(continued) and the ‘knowledge it has at the time of"
the decision. Given that it does -s0, it 1s quite possible:
that trajectory C will obtain, in which case the-project = .
loses money. This does not imply that the wrong decision
was made. One of the most baslc differences between declsion-
making under certainty and decision-making under uncertainty .
is that in the latter case one cannot jfudge the correctness
"of . the decision by the outcome. ; : i

": -86'.'
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effectéed at the project level, efficiency has a number
of important things to say about how the project should
be. financed.#

In fact, it 1s not possible to be consistent with
our baslc principles unless the user is charged at

. least the marginal sogial cost of his trip to Lovell.
" In this sense the provision of public projects and

their financing cannot be separated. (43) Fallure to .
charge the user the marginal cost. of his trip will
lead. to Pareto-inefficient. ‘congestion, and publlc
pressure for expanded .facilities which would not be
demanded at marglnal costs--inefficient use of a- .
project whose Justification was:economic erficiency.;

. Now a floor on the marginal sccial cost of an |
individual trip is ‘the ‘'value of the added resources
required by the marginal user which, as in the case
above, can be quite small. If the beach 1s there
and the ferries runnlng and if there is room for ‘an
additlonal passenger and an additional beach blanket,
the addition of one more beach user implies:that the
rest of society foregoes almost nothing. Therefore,

. 1t appears we are back in the now-familiar- decreasing

costs bind--efficlency requires price equal to mar-
ginal cost and the revenues thus generated will-not

‘cover the total costs of the project Finanecing -

remains a problen.

This 1s true. However, 'there are several ameliora--
ting clrcumstances whilch polnt to user charges above
the cost of the extra resources. implied. by the marginal
trip.

1) In situations where alternate goods (say, an
inland swimming pool) are charging above marginal costs,
then. one can argue for a charge above marginal cost to
prevent over-utilization of the subject project at the
expense. of underutilization of the competitive project.{iy)

£ To the extent that the nation obts to perform any desired

" income redistribution through taxation at the national level, -

the easler it will be to be indifferent: to-income transfers -
at the project level-zan Important by-product of income ;
redistribution at -the national level. e
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‘'2) The marginal costs the user should be charged.
should include not only the market costs implied by his
.use but any extra hon-market costs such as pollution
vwhich result. This cpnsiderahion is unlikely to be
important in the case'at hand but might be critiecal
in the case of say, industrial use of a publicly
provided navigation faecllity.

3) The fact that the difference between the total
of the. user charges and the total of the costs of the
project will have to be made up by taxation which itself -
implies a distortion of the economy argues that user.
charges should be set somewhat above marginal costs. -

. See reference (US).

4) Most importantly, in cases where the project
1s belng used at or near capacity, the costs of .the .
extra resources required by & marginal user are no -
measure of the social cost of the use for one person's
use of the facillity will be preventing or decreasing
the value (through congestion) of someone elses use.
The amount the other users actual- and potential including
the potential user shut out would be willing to pay
to not have him use the facility is the social cost
of this trip:¥ In short, the basic purpose of pPicing
is to ration out the existing facilities to those users

‘who value it most highly (given the present income dis-

tribution). Efficiency requlres that prices should

be raised to the point whére this rationing 1is effective.
This can imply users charges which are much larger than
even the average cost of the use. . R

¥ In accordance with our basic definition of social cost,
this 1s an either-or situation. If the actual users
are willing to pay more for one less person on the
beach then potential users are willing to pay
to take the place of the marginal user, then the .
actual users determine the social cnst -of the marginal

users. Otherwise, the potential user's bid 1is the socilal .

cost. A case of the former possibility is evident =’

at those ski resorts which charge a premium for limiting

dally sales. of .1ift tickets.
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Shutting low income groups of f from public projects

-Just when the demand for these projects is at a peak

may seem to be an awfully high price to pay for resource
efficiency. However, as we shall see, application
of these principles can be a twc-edged sword working

. for as well as against low income groups. Consider
.the case of public project,. llke our proposed beach,

which 1s subject to time-varying demands. The demand
for the project on a weekend will In general be much
higher than the demand.on a weekday. Consequently,
user charges should be higher-quite possibly much
nigher on weekends than.on weekdays. One may find
that on a wéekend one.has to charge $4.00 per person
per day to prevent -congestion while on a weekday one
1s forced to reduce the charge to 25¢ per head to
fill the beach. Under the assumptions, made earlier,
this combination of charges would make the project

self-supporting. Furthermore, the consequences with
_respect to income distribution are obvicus. The week-
‘end user would be the middle income citizen whose

Job both forces him and allows him to pay the premium-
for weekend use. The week day user would be middle
and lower income children who have the freedom to take
advantage of the beach while their more fortunate
brethren are working. In short, there are many
situations in which efficient pricing of public goods
will coincide with the most egalitarilan tastes dbout

.income distribution.*®

All the above notwithstanding, in many cases,
efficiency will call for the provision of public
projects for which the efficient user charges will not
cover the total costs of the projJect. Cost-benefit
analysis 1s almost completely silent on how the differen-

" tial should be collected. All we really know after this

analysis is that, given the postulated values {(average
benefit of $2.00 or more per trip) there exists a scheme
(a set of payments and compensations) for paying for
this faecility such that, after such payments and

¥ This idea works better when the groups involved are low
" income and middle income than when they are middle income
and high income. Commuter train charges should peak
" ‘at rush hour. High income people may find 1t easier
to6-avoid the peak charges than middle income.

-89-



compensations are made, everybndy will l'eel at least
s well off and some people will fecl better nff with
the beach rather than leaving the island an It is.
Cost-benefit analysls is of 1lttle or no hielp In
finding such a scheme and, more to the point, of
finding a flnancing program which 1s institutionally
and politically feasible., If no feasible [inancing
strategy can be found, then the prolect may have to
ve abandoned whatever its present value. However,
the larger the net present value, in general, the
easier it will be to find an acceptable flnancing
scheme and the harder one should leok for such a
scheme.' Thus, from the point of view of financing.
cost-beneflt analysis is a screening method. Those
projects whish have positive net present values are
candidates for which one should attempt to find a
fessible financing method; those which have a negative
ret. present value or are dominated hy a feasible
mutually exclusive alternative with a greater present
value can be dismissed at once.

Even 1f no politically feasitle scheme whlch
compensatess all those negatively affected by the Invest-
mend can be found, It may he good social policy to
undertake a project with positive net present value
evan though some people are put in worse positions
than before, provided that the benefits to others are
sufficiently great and widespread. In so argulng, one
is taking tacit advartage of the fact that if there
are many such projects, one may be able to state that
wlth hlgh probability the law of large numbers will
eventually equalize the benefits.

Finally, given political realitles, it may be
self-defeating to push efliciency in project pricing
too hard. Often, if a project is really worthwhile,
the inefficiency implied by non-marginal cost financing
will be small compared to the overall benefits of the
nroject and, in searching for a financlng scheme one
should concentrate on political feasibility rather
than at attempting to milk the project for the last
iota of net present valued benefits. In so doing
one should remember that this is not always the case.
The net present valued benefit of a project is not
indepéndent of the pricing scheme -and 1n some cacses
this dependence can be crucial. Attempts at average
cost prieing of urban mass transit may be a prime
reason for its fallure.
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SW OF CHAPTER I1I

Tis completes our exemplary analysis. We have already
camented on its lacz of detail and comprehensiveness and will
not repeat these caveats here, for they can be overcome by straight-
forward application of effort. For Lovell Island an actual cost-
benefit study might include tle preliminary costing of eight or
ten postulated combinations of recreational lacilities, residential
development, and industrial usec and an estimation of their benefits.
This process wonld be iterative in the serse that, in the analysis
of these altermatives, it will becore clear which mxd ficatiors of
these alternatives should also be studied. We belleve it should be
clear from owr cursory analysis of & single altermative how these
investigations should be carried cut, the kinds of assumptions that
will be required, and the type of Judgment which will he required
in deciding whether to impute a value or a probability distribution
to a hard-to-estimate variaple or to present the decislon-makers
with the results as a function of this variable and let them make
a judgment on it either explicitly or implicitly. Thus, if Lovell
Island were or could be considered to be an isclated entity, the
application of cust-tenefit analysis to this resource would present
no great conceptual difficulties.

The problem is that Lovell is not a completely isolated econo-
mic entity and considering it to be so may result in inefflicient
suboptimization and it is in this respect that the preceding analysis
may be misleading. For example, consider the island transportation
system. If Lovell is considered in isolation, it has to bear the
full costs of thic system. However, if the other islands surrounding
Lovell were developed at the same time, all of which were served by
the same transportation system, then the development on Lovell would
have to bear only the marginal costs of serving Lovell. Simce public
transportation systems are typically characterized by marginal costs
a good deal less than average costs, thir would méke this transporta-
tion appear considerably cheaper from tte point of view of Lovell
and may change the ranking of the altermative developnents on Lovell.
Or consider the piublem of spillovers. An isolated study of
Lovell might conclude that the net present value of the island is
maximized by utilizing the island as an oil terminal, which use might
serjously decrease the benefit which could be cbtained from the
neighboring islands due to air, water or visual pollution. Unless
thls decrease 1s included in the analysis of Lovell, serious misallo-
cations may occur:
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Therefore, as always, the analyst is Faced with « ning
the boundaries of the protlem and aczounting for tézhiﬁigitant
effects that cross those bowndaries. The more ocnpzvhensiée the
L:oundaries, the less likely one is to leave out important benefits
or disbensfits and, at the sane time, the more stapgering LhPA
anzlysls problem bacomes. For exunple, considering Lovefl aionn
eight or ten well-chosen alternative developments may cover thn-,
range of possibillities quite well, Howev:r, in order to éonslaﬂr
the harbor islands as s whole, one may have to analyze hundreds of
cumplex alternative developments £ be able to say with arﬁ degree
of confidence that one has located a development which comas B
close to maximizing the ret present value obtainatle from the
izlands. The provlem of COMpLreEhEns Lveness versus analvticai-
feasibility ic considered in more detail in Chagter 1V.

CHAPTER 1V
REGIONWIDE DEVELOPMENT ITRATEGIES

Introduction

The purpose of this chapter is to lift our view
from the analysis of indlvidual projects to the coun-
sideration of the efficient allocation of a regional
coastal zone taken as a whole. We begin by considering
some bacic theoretical and practical limitations of
project by project analysls which emphasize the impossi-
b1lity of governmental analysis of all poscible alloca-
tions ol the coastal zone, =ven if this were a politi-
cally feasible or desirabvle undertaking. Thus, the
great bulk of coastal zone decisions must and certainly
will remain the province of a complex constellation of
decentralized devisicvnmakers at the individual, 1local,
state and federal levelz. The diszcussion then focuses
on what we can say about organlzing this structure 1n
such a4 manner that it will tend to operate toward an
efficient allocation of the coactal zone. Finally,
we return to a discussion of cur basic assumption that
soclety's poal is Pareto-efficiency relative to the
present income distribution and reexamine our conclu-
sions In the light of {hils provicional assumption.

Limitations of Iroject by Project Analyais

The allocation of coastal areas is just a special
problem within the general problem of locatjonal economics.
A1l the problems of zoning, taxation, and ctriking the
right, balance between and ameong public and private uses
are present. Since there is basically a (ixed cupply
of land or space, the flixed supply of coastal areas
does not make coartal allocation problems unique. The
problem may be more acute, however, 1f there is more
demand for the [ixed supplyv of coastal sreas. Being
nore valuable piece:i of property, the zllacation declsions
are correspondingly more important.

The allocation problem should not be thought of as
fitting square pegs into square holes and round pegs into
round holes. There are a few activities that must be
located in particular spots (the extraction industries
are the best example), but moot activitles can be located
in a variety of locations on the share and back from the
shore., Different locations mav have different associated
net present values, but there is not typically only one
location with a positive net present value for each project.
Thus, the soclal problem is how to maximize the net present
value of all the projects which might be located in an area
and not simply to maximize the net present value of each

individual project.
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The basic problem 1s that all locational decisions are
by nature interdependent through the fact that one
project's use of a partlcular portion cof the coastal
zone excludes another project from using thils particular
area. Viewed in this regard individual projects

are interdependent ard in a sense mutually execlusive.

In a properly functioning market this interdependency
would be taken care ol by the price of land. Conslder
the following simple example. Suppose we have only
two locatlons: location 1 is on the shore, location 2

"inland, and only two poscible uses of these locations.

Use A is an industrlal plant which after all spill-
overs are properly accounted for has a net present
value (exclusive of the cost of land) of 10 1n location
1 and 9 in locaticn 2. Use B is a recreation lacility
which has a net present value of 4 in location 1 and
1 in location 2 also exclusive of the cost of the land.
Thus, we have the following table.
LOCATIONS
h 2
S 1 9
E A

S Bon 1

The first thing to notice is that even if the above
figures correctly represent the net social benerits of
the respective prolects we should not allecate the plant
to 1 and the recre:ttion facility to 2, for thiz would
glve a total net social:-benefit of 10 + 1 = 11 while
the opposite allocation would yleld a total of 13. It
costs the plant less to move to 1ts second best location
than it does the recreation facility.

Given a properly functioning market for land the
desired allocation would be achieved for the recreation
facllity could afford to bid up to 3 units for location
A whille 1t sould pay the plant to bid no more than 1
unit. The market value of loecation A would be something
in excess ol one unit more than the market value of location
B and the recreation racllity would obtain the property.*

Note, however, that even if we deducted the market
value of the land in our cost benefit analysis, the
results narrowly interpreted would be misleading. Say
the land cost is 1.5 units and we examine location A'in
1solatlon. The net present value lncluding land costs
of the plant would be 8.5 versus 2.5 for the recreation
facllity and we would locate the plant at A. Apparently,
cost benefit analysis points to a demonstrably inferior
allocatlon.

*# This result presumes that the organization representing
recreation interests 1s financed In a manner consistent
with soclety's desires. More on this later.

_nl_

The key to thls problem is that the alternatives
are not:
. 1l put plant at A
2 put recreation facility at A
3 do nothing with A

and nothing else. .f this were the complete set of
alternatives, we should allocate A to the plant as 1ndi-
cated. However, the actual set of alternatives are:

allocate plant to A, recreation facility to B
allocate recreation facllity to A plant to B
alloeate plant to A,do nothing with B
allocate recreatlon facility to A do nothing
with. B -
allocate plant to B,do nothing with A
allocate recreation facility to R do nothlng
with A

7 do nothing with either location

w4

oann

In summary, cost benefit analysis will not lead cne
wrong if one evaluates the total net present value of
the full range of alternatives.*® However, the number
of alternatives increase combinatorially with the
number of posaible locations. This then is the basie
conceptual limitation on cost-benefit analysis: If
one doesn't evaluate the full range of alternatives,
then one can be led astray,but the evaluation of
the full range of alternatives iz generally completely
infeasible. This limitation is in a real sense more
confining then the more-often-mentioned difficulties
in measuring non-market benelits for as indicated
in Chapter 3 this latter probiem can be ameliorated by
performing the analyses over a range of values for
the non-market benefits.

This is not to imply that we believe project analysis
to be useless. Far from it, there are dozens of projects
suggested for the Northern New England Coastal Zone deserving
ol cearching cost-benefit analycis-projects for whicn
one can usefully hold the rest of the coastal zone fixed
while performing the evaluations, projects for which although

¥ A famous varifent on thls klnd of error is to trim the
set of alternatives down to acceptance or rejecticon of a
*Master Plan.' in which the accounts of a vast number of
projects are pooled and if the net present value of

the pooled project 1s positive all the component projects,
some of which may be grossly inefficient, are accepted.
The Missourl Rilver and Upper Coleorado irrlgation plans
may be cases in polnt.(15)
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ore obviouszly cannot analyze a2ll possitle combinatlons

of locations,one can postulate a representative and
workable spectrum of alternatives. A prime example

is the proposed Maine, refinery. See Appendix C.

This limitation dces imply, however, that whenever

we undertake cost benellt analysis of locational
decisions we are engaging in a form of suboptimization
with all the dangers attendent there to. And 1t does
imply that only a very few of the multltudinous coastal
zone allocatlons decisiong can usefully and ifeacibly

be treated by the type of analysls cutlined in Chapter IL1I.
it dots mesn that the great bulk of coastal zone allo-
cation decicions (including those Lased on these project
anzlyses) will have T be made by a complex decentralized

politlical structure.* The questien then is: given what we have

seen 3¢ far, whah can we zay about how this political
ctructure should be organized if socliety's goal ic the
Pareto-efficient allncation of the coastal sone with
recpect. to the present income distribution®™We shall
diccuss in turn the following mechanicoms through which
society can directly cantrol the allocation of the
coastal zone!

1) Zoning

o) Froperty Taxes

i) lser Charges

LD Effluent Charges

Zoning

At present , the single mast Tuportant means of
interfering with the private murket allocation of the
coustal zone is through zoning. Zoning at least in the
northern Hew England Cuastal Zone is presently in the
almost exclucive control of the local community. Presumably,
leocal zoning was orginally evolvad as a means of rontrelling

%+ (Conceptual problems aslde, good cost-beneflit analysis
requires consideratle time and effort (conslderaple
resources).Only for & few of the most substantial public
investmente will 1t be efficient to davote this tlme
and effort for the resulting increase in information.

#% And as our simple little example hints a decentralized
structure oriented arcund the private market may be
capable of making these decizions in an efficient
manner.

~06-
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negative spillovers and facilitating certnin contracts.

It was observed that, Cor example, an industrial use of

a2 site adversely alfects the property values of nelghboring
residential sites. And i1t was further observed that 1f

all industrial uses were grouped together, the sum total

of these splllaver effects was less than 1f they were
spread throughout the town. This grouping might not

have occured in an unregulated market due to contracting
costs. Thus, zoning to effeet the desired reugllocation

was almost universally instituted.

However, at the same time, the towns universally
opted for the property tax as a means of generating
publiec revenues for the provislon of such public
goods as sewerage, sccess, vollce protection, and
generally education. It become quickly apparent that
glven property taxes, Soning s Eha publle revenues
and nosts were coupled. With sultable zoning, a
town could control the distribution of lncome within
the community, the age and size of families, and 2
variety of other facrtors which have little to do with
splllovers or contracting costs. (See Appendix A for
a description of one coastal town't view of zoning. )

At this point, anv praposed zoning change is avaluzated
primarily on its marginal effect on public revenues

any cogts. The question becomes: will the change
increase the town's revenucs more than it will increase
the cost of the services it pirovides? At thic puint,
zoning becomes heavily blaued toward =mall, high income
families, 1ndustrial and commercial uses (the very uses
it originally was deslgned to control), and most impor-
tantly in the coastal zone, in favor of high income
summer residences (which generate revenus while placing
almost nn burden on the town's wosts) snd away rom
public recreational facilitiec (which decrease town
revenues while placing a very high burden on casts).
Thus, we see that local zoning when coupled with the
property tazz and local provizion of g variety of zer-—
vicez can have an entirely different result than that
presumably intended originally. Zoning decisions be-
come focused on the parochial benefits and disbenefiftc
al’ any proposed changes rarner than on spillovers.

3t111 in afl, zoning has many real and potential
virtues. It 18 a uniguely effective, and very low
adminisztrative cost means of both controlling certain
types of spillovers and afrecting an efrficient gecgraphical
speclalizatlion of land use.* We shall argue that many ol
the present misalloecations lald to zoning are really a

# The degree to which this speclallization can occur is
presently 1limited by the size ol the zonlng units
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fault of its tie-in with the property tax and an
historical overreliance on local coastal zone communities
for reglonwide public goods. If the changes which we
recommend in these areas could be effected, much of the
eriticism of problems associated with local zoning

would be greatly amelldrated.

Be that as it may, some problems would remaln and
it is not at all clesr that the changes which we will
recommend With respect to the property taz are politically
Tfeasible at least in the short run. Given this, what
can we do to lmprove our zonlng procedure?

We have seen that the basic problem is parochial
benefits. In so far a:z parochial benefits are a wash
within the purview of the zoning body, that body 1s
likely to concentrate on splllovers as locally per-
ceived and can be expected to Improve on the private
market allocatlion. ilven that we have a variety of
governmental levels at which we could effect zoning,

a possible approach iz to give control of a particular
type of decision to the lowest level at which the
parochial benefits resulting from the decislon will

be a wash. This leads to a hlerarchical structure in
which progressively more general levels of government
have control of progresszively more general decisions.
Consider the case of a New England refinery. From the
point of view of the Federal government, parochial
dirferentials involved due to changes in the state 1n
which the refinery is located will be a wash. Thus,
the Federal government could be given control over
whether or not a refinery should be built in a parti-
cular state. Now from the point of view of the state
chosen for the refinery, differentials in parochial
benefits due to differences in the township in which
the refinery is located are a wash and the state could
be gilven control over picking a township. From the
polnt of view of the township chosen, parochial beneflits
due to changes in the refinery site within the town are
a wash and the town could be given control over the
actual site.

It might be both more efficlent and more politically
palatable if in the actual selection process the system
could work backwards with each potential town plcking
a site which it suggests to the state level, which in
turn picks a town, forwarding its result to the federal
government level which picks a state or nixes the whole
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ldea. The economies associated with thigs divicicen

of annlytical effort are obvious. (Something vaguely
resembling this happens new with respect to cholce

of sltes for maJor expositions or particularly attrac-
tive government installatlions. However, the process
might well stand some formalization.)

Unfortunately, as outlined, it would work only
for those projects for which the net of the parochial
beneflits and spillovers within the community were
positive. At present large scale non-commercial
recreational developments and conservationists uces
of the land often reprecsent: parochial losses.to the’
communitv involved. S . Y

£ - v

Thus, i1f we are going to accept’ yolurtsry - hierarchical
zoning we require a svstem such that any projéct which;,
is efficient with respect to =zociety as a whole )
will appear to be a net henefit to the localitv. Given
the parochial benefits asscociated with industrizl and
recreational projects and the positive local spillovers
assoclated with low intensity recreation and conservation
setting up such a syvstem mav not be impossible. However,
as we shall argue In the next section, in order to arrive
at such a situation considerable structural changes in
the mean=s by which the townc generate their revenuec
wlll be required.

Property Taxes

Property taxation as presently applied in the coastal
zone has some serious difficulties. Ad valorem property
taxes have macroeconomic problems. They are unresponsive
to economic cycles. They become increasingly regressive
as the coclety becomes increasingly wealthy. However,
we shall not be concerned with thage issues, but rather
with their effect on the efficiency of cozstnl zone
allocaticn. Property taxation as presently applied is
Intimately tied to private market valuez (often with a
rather considerable lag.) In o Far @c the markeh overvalues
private uses and undervalues publlic, & town development
pollicy will react arcordingly. This situation i< aggravated
by the fact that publlc uses- of the. land are generally
exempted from property taxes altogether. In the absence
of a local political body with effective development control,
such a property tazation scheme would he biaced in favor
of public uses of the land and result in underdevelopment
by Paretlan standardes. However, if a fown is deriving
its revenues from property taxation, it cannot afford to
dedicate land to publlic use and, iIn fact, strives to
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dedicate land to uses which have & large differeritial
between resulting private market evaluation of the
property and cost of services required. We feel
confildent that the net effect of property taxatios
based on market value iz a blas toward high income
resldences and industrial and commereial uses of the
coastal zone. It 1s certalnly blased against most
non-taxatle uses of the land, public recreation and
conservation.

b It 1s our opinlon that a better alternative would
e:

a) The institution of user charges to raise municie-
pal revenues--a fee for seware, a lee for police
protection, etce., all based on the costs of pro-
viding that service to each person or structure.®

b) Leperndence cn broader political units then the
munlcipality for public gondz serving more than
the municipality such ac large recreation faci-
lities and education.

A fee based ftaxation schems would still be income
regressivé.  However, we [feel that the local munieipality
is a bad level at which to attempt to effect scciety's
deslred redistribution of Incom=. User charges have
the advantage that local Asvelopment decislions would not
be blased by iIncom= or age or toward industrial or
commercial uges. In sc rar as the public gocds which
the town providec are subject to decreasing costs and
the town charged average costs, this taxation secheme
would still bias the loenl zoning boards decizions teo=-
ward overdevelopment in general. Howevel, We do not
feel that the services being offered are subject to
large economies of scale and that these economles of
scale will be at leact partially balanced by inereasing
costs due to interference, congestion, and the require-
ment to Usc increasingly unfavorable land for even a
moderately well developed community. The one possible
exception, sewage ireatment, also happens to be the
municlpal service with the greatest gspillover cost and
since we are golny to recommend charging theze cpiilover

¥ User charges are required by efficiency considerations
anyway A% outlined in ChapterIl]l. Here we are concentra-
ting on their interaction with political considerations.

-100-~

costg, there will be a tLendency here for the economies
of acale to be balanced by linereasing effluent charges.

In short, we feel the Jevelopment bias lntroduced
by user charges will be considerably less than that
which presently accurs under ad valorem property
taxation. If a new development, whether it be a resi-
dence, a factory, or a regional beach, just pays its
way as far as the town coffers are concerned, the local
zoning board will not be influenced by effects on tax
base, etc., and will concentrate on income transfers
into the locality assocliated with the development (bad)
and the spillovers (good). .

The institution of user charges has one basic
conflict with the American tradition (af the last
nlnety years) and that ig the provision of public
educatlon without reference to income. At the ele=-
mentary and high school level this has been handled
by the local communitiec. Obviously, a user charge
(an educatlon fee to each Tamily based on number of
children being schooled) which would be required if
the town's decisionz are to be not biased agalnst
low income families would defeat the income redis-
tribution aspects of thic policy. Therefore, the insti-
tution of such a charge would have to be coupled with
educational support from a broader governmental level
if thls principle iz to be preserved. This support
could take the place al a payment Lo the town for each
chlld educated or a payment to the parent positively
earmarked ln spme way for educatlon, in which case
the private market could be used to provide education.
Both these alternatives would provide a considerably
more even quality of education then the present cystem
which iz clearly biased against the cnild in low income
area=s and large cities. A principle seems 10 be
emerging; effert desired income trunsfers at levels
higher than the municipality.

2imilarly, user charge:s will have to be levied
on those public developments suech as large scale beaches which
serve an area larger thun the Jlocsl community. If the
town provides sewerage, police or fire protection to
this development then it will have to be compensated for
this service if its development decisions are to be not,
biased apalinst such developments. This implies that
the public facility will have to be owned by a broader
based governmental body reprezenting all the potential users
of the development, who will then pay the town for the
services provlded.
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The common practire larg the coastal znne of asking
the local ccmmunity 1o rreavide region cerving beaches--
presumably on the vasis of parochial benefits, which
parochlal beneflts arc most readily capitalized on

by the abject commercialization of the beach area--
should vbe ended. II the region wants » beach, it should
pay for it directly.

Effluent Charges

Up to this point 1he discussion has focused on
means of decoupling the municipal revenue raicing
functlon from ihe local community's development deci~
slons, for we have seen that, ln general, such cour-ling
can lead to coastal zrne allocations which are grossly
Inconcistent with the ,nal we have ascumed for society—-
a Pareto~elficslent allaention of the —naztal zone.

Tn this cectlinn, We aok in what manner can we use taxa-
tion to correct for market failures in the allocatlion
of the coastal zan=? W.e re-emphacize rhal the general
question ¢l how chiulel one interflere with the market

in the coastal zone cannvt be given a meaningful answer
until one ls decidedi ¢n what one wants Irom the coastal
zone. Our provisicna’l arsumption again is, that socliety
desirec that alleecatlien  OF the cructal zone which is
conststent with willlrynes5-to~pay under the present
inceme distirlibution. Given this assumption, we will
conslder taxation »f srillovers, or since the major
splllover with whi'h we will be concerned involves
disposal, effluenl charges.

Glven our acceptance of willllngness-to-pay, it
1s easy to state the principle by which tnat level of
pollution which 1is crrsictent with willingness-to-pay
should be determined.

ANY GIVEN POLLUTANT LEVEL CHOULD BE ACHIEVED BY THE
LEAST COSTLY MEANS AVATIAELE. THAT LEVEL OF PMOLLUTION
SHOULD BE ACHTEVEL AT WHTCH THE COST OF FURTHER RLEDUCTIUN
WOULI: EXCEEL THE BENFFLTZ (46 ).

This willl te the level whlch mindmizes the sum of
the costs of polluting (damuge 1o people und things,
inereased productlion cvosts tu downstream isers, oppor-
tunlitie;c foregone, esthetliec disbenefits) and the costs
of not polluting (cosls of rreatment, of changing technology
or withholding pri.auctinni. TIn peneral, at verv low pollu-
tant levels the cachs of Lhe poliution are small,but the
costg of attaining that level are quite high and vice versa.
Efficiency demands that we find the Intermediate point at
which the sum of these cccic are minimum., A necessary
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condition for level X Lo bLe the cnust minimizing level

1s that the cost of reducing pollution one more unit is
equal to the lncrease In the cogts of pollution [rom
moving from level x-1 to x. Or more concisely, x will
be the point where the marginal cost of reduction equals
the marginal soclal cost of the damages.

We have seen that the unalded market will, in general,
yield a higher level o" pollution than this , for the pollu-
ter does not bear the vost of hils pollution. The gquestion
then is what kind of market interference will best obtain
the desired level. Clearly, some means of enforcing
pollution abatement are hetter than others.

There are three major alternatives with recpect to
means of controlling spillovers:

1. Direct regulation via licenses, compulsory stan-
dardc, etc. . ’

2. Faymente c¢llher direclL or through reduction
in collections that would otherwise be made,
such as accelerated depreclation of control
equlpment and tar credits. :

3. Charges or tares based on the amount of pollution
discharged.

Almost all Lhe present pollution control schemes
fall into the first category. However, direct regulation
1s clumsy and inflexlble and loses the advantages Lhat ‘-
can be obtalned by inducing the kind of ‘decentralized
decislon-making that makes the competitive market cuch .
an efliclent devicve uncder the right conditivns. For example,
a rule that factories limited their discharges of a parti-
cular pollutant to a certailn percentage of its Lolal dis-
charge 1s less desirable than a system of effluent fees
that achieves the szame overall level ol pollutlon, because
with the latter each firm would be able to make the ad-
Justment in the manner that hest sulted its own situatlon.
Those firms who found il very expensive to reduce the
level of pollutants wonld adjust thelr output less than
the firms who found it cheap Lo reduce this level. Soclety
would achleve the came level of pollulion at less cost to
itselfl.

Thus, economic efficlency peoints to the lalter two
categories. W!th recpeclt {o these, we should first point
out that 1t 1s most efllcient to have any system of
charges or payments based on the actual level of eflfluent
and not on somethirng that is indirectly related tc« this
level, such as the purchase of control equipment. A payment
to firms for decreasing the discharge of pollutants 1is
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better than a tax credit on pollution control equipment

because the latter introduces a blas agulnst other

means of reduclng the discharge of pollutants, such

as a change in production technology. -Similarly, &n

effluent charge on gascline would be bLiased against

devices for controlling emisslons during the burning
line.

°f sa;:ere are two reasons for favoring charges over

pnymeggs There is ne natural origin for payments. The

amount of payment should be based on the reduction

in the discharge of poliutants velow what it would

have been without the subsidy. Estimation of this

magnitude would b= difficult and the reciplent would

have an obvlopuz incentive to exaggerate the amounts

he would have discharged belore subsidy. Furthermore,

any potential polluter would have to be.paid a =zubsidy

for not building an elfluent producing installation.

The problems of obtaining the information required

to determine the amount of this subsidy would be

prohibitive.

p) Subsidies will require the raizing of Fupds
by taxes to a much greater degree then cha ges which
taxes themselven distort the ecounomy. Furthermore,
the diztributional efferts of o subsidy may be
politicallv unpalatable.

In short, i1f we are going to be consi;te?t with
one of the basic principles of resource efflciency,
price=parginal social costs, the sorial cost of
any individual's uce of any resource will'have to b?oi
charged to thic individual. Theref{nre, fiven our basic
premicers, thers appears to be a ~lear cace for effluent
charges. Of course, such a system.involves some: v?ry
real implementation problems and will have to'be care-
fully worked Into an overall coastal zone management
system.

First, it should be clear that any system of
effluent chargec ar effluent charges gomblneq with
regulaticon will have to be ccmprghenslve._ 1f, qu
example, a gyshen was applied only t? w§trr qgallty the
result would b2 an overreliance on incineration and ]
industrial processes (such as the kraft pulping rather
than the sulphite system ln paper making) whichﬁwoeld
transfer the pollutants [rom the water to the avmoiphere.
At least as lmportant the system will hzave to be com-
prehensive geographically or the result qf the system fes
will be to merely tranclate effluent producing activitles
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location where the system is not operative. This
wlll be especially important 1f control over the
system 1s to ue given to local or even state wide
bodles, for these bodles wlll be concerned with
parochlal beneflits and developers wlll be able to
bargaln among these bodles for favorable regulahions

and levels of charges,and we will be right back where
we started from.

On the other hand, the socially desirable level
of any given pollutant, as defined above, can vary
markedly from locatlion to location. The social costs
of polluting a body of water especially well sulted and
developed for recreation can be much higher than the
soclal costs which will arise from the same level of
pollution in a body of water unzulted for other Ethan
Industrial use. Hence, the cost minimizing level of
polluticn and the effluent charge decsigned to achleve
that level can be quite diflferent in different locations.®

Problem: who choouses the levels of the effluent
charges to be assessed in a certain location or equi-
valently ;who determines the socially desirzble levels
of each pollutant as a function of location? Who
defines the subareas over which the desired pollutant
levels are counstant? Theoretlcally, thils should be
done by determining the soclal costs assnciated with
each level of each pollutant in each location- a clearly
infeasible andertaking. Therefore, in practice it
will have to be decided upon by =ome combination of
the political structure. OSome ideas on how this struc-
ture might be organized are nutlined in the lazt section
of thls chapter.

For now, we turn to the major technical limitation
on an effluent charge system, the c¢ost of monitoring.
Of course, any effluent regulation syctem implies =z
monitoring problem. However, the requirements for 3
system which will allow any rollnter to pollure

¥ Gonversely, it is true that throughout any subarea over
which the desired level of a particular pollutant is
eonstant, Lhe effluent charge on that pollutant should
also be constant in order to insure that the marginal
costs of reduction of all polluters in this subarea
is equal to the marginal social cost of the pollution.
This constancy otviously simplifies the problem af
determining effluent charges considerably, foronce we
have deflned 2 subarea we need only vary the single
effluent charge until we {ind the charge that leads
to the desired level in that subarea.
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at whatever level he desires and to change the level as
he desires--provided he pays the price~-imposes somewhat
more stringent requirements than & system which sete
effluent standards whlch can be checked intermittently

at random times. An effective effluent charge

system will require continuous monitoring.For meny efflu-
ents and in particular large scale industrial and muninci-
pa) operations this will be no great problem, since

the technology is avallable and the cocls of monitoring
will be small when compared with the soclal costs of

the effluent. 1n other casec, continuous monitoring

is either very expensive at present usually due to

the low concentratlons of interest or the monltoring

of each unit will be out of line with the costs inflicted
in society by that unlit. Mercury contamination may be

4 cace ol the lurmer and home heating and auto emissions
may be cases of the latter.

In such situations dlrect regulation may be more
efficlent. This is a clasgic contracting Cost problem.
As monitoring technology develops theze contracting
costs will become smaller and more and more types of
effluents will quazlify for treatment vis effluent
charges. For the tlme being, however, any well de-
signed effluent control system will have tu consist
of a combination of eflluent charges und effluent
standards.

There iz alco a case for subsidy and thls lnvolves
the classic collective good, basle knowledge. Since
knowledge is a collective good, the private market
cannot be expected to invest the Fareto-elTiclent
amount of recources in its sttainment. 1n the case
at hand, we are referring to vasiec knowledge con-
cerning the effects of various levels of various
pollutants on the environment and the bacic fkechnology
for rendering the various pollutantes more benign. There
is a clear cut case for public support of research
aimed at thls knewledge. Thuz, 2 comprehenzive program
toward poliution would invalve subsidy of basic researcn,
an eflfluent charge system on all pollutants for which
continuous monitoring is efficient, and direct regula-
tion of the remaining pollurants.

Willingness to Fay Feconsidered

This cempletes our discussion of ceme of the individual
instruments avallable for coastal zone organization and
thelr relationchip to economic efficlency. Before we
conciude with a proposal for how these lnstruments
might be integrated into a coastal zone management system,
165 be prudent to reconsider the basle limitations of
! @] we have assumed for society, consistency with
willingnéss to pay- Egsentially, the conceptual (as

ngposed tn arguments concerning the practiesl difficultles
! ?easurlng wllliugness=to-pay)} arguments against
wiilineness-to-pay based on the precsent incoume distribution
emanate from two basic sournes:

a) People do not know what ls good for them.
L) The present diztrinution of income is not
soclulliy desiratble. :

The income dist.rihution rnroblem (b) has already
i ~ounwanted into cur discussion at seversl polnts.
' ww~ver, we have yer tou consider in any detail the
eraptem (a) - difficulties involved with basing
fnntees on willlngnesses-to-pay whiceh in turn are based
ompiete, biased. and zomerimes erroneous informa-

= pe?haps the major concern of the environmen-
i enologists. People don't know what they

Ire cetfjny chemzelves Inte. At this point, we have

between two tyvpes aof lack of knowledge.

ihat society as a whole iz unsure of, 1.e.

whiat 1= the long term effect of changing the CO,

Lelegare 3 Yhe atmosphere? 2) Thingo that zoelety's

evnorts Friow but have not yet heen Aiscominated to

ziY we  -mhers of s ety, l.e. what are the possible

~ongdquences A7 chanping C0-halance gnd what are the

-vabavilities on these conzequenrec? The

: typa af lack of knowledge, basically the more

fmpertant. s not at issue here. It is the kind of

unecertainty that can be handled by the methods

ontYiaed in Chapter Il although, in this example,

] ad alue anzlveis i alwmont certainly nobt appro-

pri: e and come mesns, precumably based on & vonNenmann~

Morgenetern-Tike ubtility (U47), will have to be developed

for jnjroting society's risk adversion into the prohiem.

Tha gecond kind of lack of knowledge ic baslcallv

a commyii-ation o soniracting Cost preblem and communiea-—
tion 35 e2gtly.  renee, in many cases, the short cut of
havine the exrerts apply their Knowledge about the cah-
seguearie of 3 prorosed alternative development directly
Vithou wsulting the neople will be justilied. This

iz 17 wnat we outlined 1n Chapter III. However

we 1e-enphasize that the role of the expert here 1 to
spe-ifyv “ne Cimzeduences and not to say how much neople
shou_ § Ualas thit or that consequence. 1t 1z our leeling
that tnhe valdatlon be left up to the peonle, 1f they can
be efficlentiv inTnrmed about the expert's opinion or,
falling that, the peoples' elected representatives.
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We resl that this dlvision between knowledge and
action upau knowledge should be reflected in the govern-
ment 's arganizatlon toward spillovers and envirormental
consequenhasa 1n general. That is, the agency charged
with learning about the consequences of various actitities
should he dlvorced from the agency which 1s responsible
for meeiny that tnis knowledge i{s 1ncorporated into
the coastai zone allocation pracess. The advantages of
removing the first type of function from the political
arena should be obvious and is in part reflected in the
Stratton Commission's distinction between coastal zone
laboratories and coastal zone authorities.(48) However, it
appears to have heen overlooked by & significant number
of environmentalistz and ecologists who, in thelir ?ush
to get thelr knowledge Lefore the people and have it
acted upon, have lnextricably mixed this knowledge
with their own set of values or the set of values of
cpeclal interest groups. We fee)l that the public
would be better served if the experts would carefully
distinguicsh when they are acting as analysto ("this "
in my Judgment will be the cutcome of thiz development™)
and when they are acting as protagonists of a particular
value scheme ("therefore, we should not undertake the

project™)

It 45 alse clear that the experts have a clear
responsibility to make their knowledge known to }he
public. Now information 15 a classic example of™ a
pure collectlve goud. Therefare, we cannot'expect
the private market to supply the Pareto-efficient
levels of this good. It is clearly appropriate that
this good be provided publically and that includes ?ot
only the research required to generate the 1nforma§10n,
hut.1ust as important, the resources required to dis-
seminate it.* It appears that with the possible ex-
ception of college-level education, the federal govern-—
ment has largely ignored the latter function. 1In
particular, with the ex eption of information relating
directly to the political forrunes of the incumbents,
and 2 few smull scale efforts in the publiv health area
the federal povernment hags relied almost entirely on the
private market for the dissemination of inTormation to
adults.

% Tt should be clear that il tnis information is tao
have any authoriry, it will have to be dissenminated
py Lhe information gathering agency rather than the
public body actually having control over the allocation.
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This brings us to the second problem assoclated
with information in our society: bullt-in bias.
Rellance on the private market for a collective good
such as Informatlon requires some form of tle-in with
a privately marketed gocd and the prilvate market was
not long in coming up with one. The producers of
private goods require a means %o inform the consumers
of the avalilabllity df their product and its characteris-
tlece. Indeed, thils 1s a requirement for the proper
functioning of a competitive market. It was quickly
discovered that (a) 1t was economlic to combine the in-
formatlion about the project with other information the
consumer was deslrous of receiving, since the marginal
costs of adding in the other information were quite
small and this added information assured one of the
consumer's attention; (b) through theé shrewd use
of psychology one could convinee a customer ,who would
not otherwlse buy the product even 1f he knew about it
and 1lts characteristics to purchase it. Further, and
sti1ll more important, one could distinguishone's product
from somecne elses in the congumer mind, ectablish
a partlal monopoly and reap the non-competitive profits
assoclated with this monopoly.

Of cnurse, (a) requires that the information that
is zupplied along with the advertisement is not preju-
dicial to the product, and further (b) requires that
the Information cupplied along with advertisement be
not prejudicial to the customer's psychological recep-
tiveness of the advertisement's "message". Thus, as
a result both the advertisement and the information
accompanyling it are biased. In such a situation, and
given the demonstrated effectiveness of advertising,
one may well wonder how much falth should be placed
on the reculting willingnesn~to-pay? It is not in the
purview of this repart to go any further into this
area buf. to merely note:

{(a) Willingness-to-pay is clearly a function of
the information that an Iindividual receives.

(b) As long as the information that an individual
receives is provided by the purveyors ol private
govds, willingness~to-pay will in some undefined
sense be biased toward private goods.

{(c) Itils notanecessary fact of life that information
in a {ree market cociety be provided through a
tle-in with advertising. it ecould and, from
a collective good point of view, should be
provided publically. However, it is obvious
that 1f this option 1s taken, then very careful
controls must be provided to prevent the infor-
mation dissemination process from becoming a
tool of the party in power. There is no a
priori reason to believe that such controls
could not he worked out.



Let u3s now turn or rather return to problem (a), the

dependence of willingness to pay on the present distribution of in-

come.lt 1a a generally accepted fact that a very Ilmportant
function of government (at least in the United States in
1970) 1a to effect soclally desirable income transfers.
Therefore, it 1is only.fair to polnt out that many authors
do net agree with our contentior that it is useful to
separate distribution of incore conslderations from
efficlency of allocatlion of resources conslderations

in evaluating potential public investments. Some people
feel that where distributional considerations confllct
with efficiency, the problem should be regarded as having
4 multi-dimensional objective. However, one cannot
extremize two conflicting dimenslons at the same time

{(as in the Benthamite "greatest good for the greatest
number") therefore, in order to apply extremization,
which is the heart of econcmic analysiz, one has to
assign welghts to the various dimenslons. Some hold

that we should go to the political process to obtain
these weights. ( 46,50). Others feel that it might

be poscible to infer these welghts from soclety's past
decisions. (51,52,53 ) Still otherz hold that the
welght ing exercise is not useful, and the analyst

should merely present the various deccriptors dimensions
1o the people'’s representatives resulting from each

of the alternatives analyzed. (54)

With respect to these opinions, cur view polnt might
be described as philosophically extreme, but in actual
practice pragmatic:lly moderate. That 1s, we In essence
hold that sorciety's desired income transfers should be
accomplished through lump sum of income tax soclal security
payments transfered rather than publie investment. As
Steiner points out, this is convincing only if one thinks
that such transfers will actually occur. (55) That is
true, but one may well ask "if society decires the dis-
tribution of income, why isn't it taking advantage of
these relatively more efficient means of doing it. Why
should we have to use a relatively Inefficient
means of accomplicshing this redistripution? Some models .-
of the democratic process quickly lead to an egalitarian
distribution of income (56) The question is where should
the burden of preoof be? On those who hold that a rather
substantial change in the distribution of Income 1= one
of ~soclety's goals or on those who hold that we have the
political mechanisms to effect the desired distribution o
of income if we really want to? Qur tendency is to go
with the latter fully realizing that the actual political
animal, despite one man-one vote, lc stacked in favor of
the statun=quo.

However, the real defense of our concentration on

economic efficiency as a social goal is that it is useful,
We can learn things from it. It has allowed us to be precise
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in stating in Just what sense the private market can

be sald to be a fallure and this precision has in turn
pointed toward certaln and away from other remedies.

It has mllowed us to exhibit a methodology, cost-benefit
analysls, through which at the very least we can rule
out suggested investments which are inconsistent with
any of the set of values w!ich would result from any
reasonable redistribution of income. Most importantly,
it has allowed us to distinyuish between true economic
beneflts and parochial benefits which latter

effects are not net benefits under any desired distri-
bution of income, unless one 1s willing to assume that
soclety actually desires a distribution of income on
the basis of geography, rather than need.* In short,
we belleve that whatever the chort comings of accepting
Pareto-efficiency based on the present distribution

of income are, through thils assumption we can sharpen
our knowledge about what should be done with respect

to the coastal zone. In this respect the report will
have to speak for itself. I at this point, the

regder feels he has not 1ncreaced hls understanding
about the coastal zone allocation problem, then

‘this thesis, or at least our presentation of it,

certainly remains open to question.

Summary ~ A System for Managlng the Coastal Zone

Perhaps the basic thesis ol this report is that the
institutional measures that society has evolved to correct
market railures in the coastal zone usually have not only
not corrected these fallures, but 1ln concert have often
exacerbated them or at least replaced them with other sorts
ofinefficlencles.Thus, present imperfection is a necessary

* We should point out that this view polnt has been
defended on the basis that socliety has made such
decisions in the past. See (57). We belleve that a
more reasonable explanation of these decisions is that
the representatives of all the people are not respon-
sible to all the people, thus allowing parochial
benefits expression at the rederal level through log-
rolling. Furthermore, the parochial disbenefits
to the rest of the country were probably not clear
to the representatives of the rest of the country
at the time that any one such project was up for
consideration.
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but pot sufficient argument for an institutional change.
One must also argue that the proposed change will achleve
the deslred result and achieve 1t efficlently which

can be & much more dlfficult argument indeed. With
these sobering thoughts in mind, we are going to outline
a suggestion for a cogstal zone management system.

While we wuuld be the last to argue that this far from
completely developed system is"the" answer to caoastal
zone management, we do offer it as an example of a
system which 1s consistent with some of the principles
of resource zllocation which we have developed earlier
and one that overcomes some of the more glaring imper-
fections in the present system with respect to econcmic
efficlency.

The plan is not particularly original. To a large
degree 1t is on amalgam of ideas that have been around
for some time, Howsver, tne particular combination is
probably unique and at least it will yield a starting
point for discusszion which 15 somewhat more developed
then the completely general guldelines contalned in
present (1970) coastal zone management bLiilc.?

The system we have in mind is outlined in Table IV.1.
basic rationale behind this particular organization is an
attempt to 3llow expression of soclety's willingness to
pay lor collective goods and avoldance of negative
spillovers while at the same time not allowing or
at least not encouraging competition among political
sub-bodies on the basis of parochial benefits. The
key features of thils plan, some of which have been
alluded to earllier, are:

1) pravislon of municipal services through uszer
charges,

2) a strong state level agency responsible for
defining and enrorcing environmental standards
throughout the area urder itz control,

3) federal approval of the state level environmental
plan enforeced by contingent federal funding of
the state level organization.

Under this system the locality would be responcible
for the provision of the standard list of public services:
polies, sewage, atcels, with the exception ol education.

¥ 53184, n2802, and 3354
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TABLE 4.1
A SYSTEM FOR MANAGING THE COASTAL ZONE

Federal

Responsibilitiles

Standards for zoning, effluent charges, regulation
Approval of state environmental plan
Standards for state C/B studies
Interest rates
Non-market benefits
Environmental effects and costs
Leave out parochial benefits
Fund Education
Recsearch

Enforcement. Mechanlsm
Federal funding of state land use/coastal zone
authority

Support
Income taxation

State

Responsibilities

Develop and get environmental plan approved

Levy effluent charges and regulate eflluents [lor
which continucus monitoring is inefficlent in
accordance with plan

Approve large scale projects

Acquire land and develop recreation and conservation
projects

Lease off-shore properties and license water column

Conduet and ecall for C/B studies in support of above

Enforcement Mechanism
Courts, Preemptive flnes

Support )
Land acquisition and development: state general funds
Operating expenses and studies: state - federal

Local

Responsibilitlies

Provide local public services, local zoning, siting of
approved projects

Support
User charges

-113-

S

T

a

t



—— — e e e e

These nervices woulu be supported by user charges using
averagr vosl pricing 1f nececsury, although the munlici-
pallties would be enccuraged %o use marglnal cost pri-liw
schemes.

Munleipalities would be free to band together for
whatever purpose- water supply, Sewage districts, eTur-
for the purpose of achieving any ecoriomies of scale
obtainable therefrom . The municipality would pay
erfluent charges to the state level and be subject to
regulations of the state level. Local zoning would
continue subJect tou meeting thrce regulations and
chargés.  The locality would have control over the local
siting of large scale, state level approved projects
and have recourse to the courts if i1t opposed a state
level approved prcject.

The state level would have the followlng respon-—
cib1lities:

1) Develop and obtain approval from the federal
level for a statewide environmental plan which would
set pollutant levels by subareac which zubareas would
be defined by the plan. The plan would include the alute's
territorial waters.

2) Levy effluent chargec and/or make regulations
decigned to achieve these levels. These charges and
regulationc would, ol course, apply to municipal as
well as private sources.

3) Lease offshore properties and license water
colunn resources in accordance with the plan.

4§) Acquire land and easemente and develop recreation
and conservation projects.

5) Conduct and/or call for cost-benefit studies
in support of above.

The environmental plan would divide the state
into a number of subareas and designate pollutant levels
for each cuch subarea. The state would submi: thic plan

. to the federal level plus plans for enforcing the standards
" iy ‘order to get federal Support for the state level or-

canizatlun. I the plan met standards formulated at the
federal Jovel 1t would be approved. The siate level would
then hunve responsibility for enforcing the plan by levylng
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effluent charges constant throughout a subarea on those
pellutants for which the monltoring required by effluent
charges is efficient and by regulation where it is not.
Thus, the state plan would serve as a generalliged
zoning device effectin& any state wide specialization
deemed desirable. Since the local level would be
supported by uszer charges vhich would have to be levled
without discrimination and the state plan could not be
altered without federal approval , a degveloper would
have a hard time linding out just whom he sells his
parochial benefits to. It might be prudent to require
that the state level glve itz explicit approval to
projects above a certaln size as a safe guard against
loop holes in the master plan with recourse to the
courts if the developer feelc that an unapproved
project is consictent with the master plan. The state
level would be recponsible for acquiring land for and
developlng large ccale recreation and conservation
projects.® The state level would have to be empowered
to perform (or require the developer of a proposed
large scale project to furnish) cost-benefit studies in
support of the above responsibilitiles.

The development of the statewide environmental
plan would of course involve not only the state's
coastal zone, but also inland portlon and its atmos-
phere. We have alvready seen that an 1ncompiete apbroach
to spillovers can result in an allocatlion which is at
least as inefficient as the private market allocation.
Thus, at the very least very close coordination will be
required between the state level organigation concerned
with the coastal zone and the bodles with responsibility
for the alr and inland resourcec.

The federal level would have responsibility for setting
standards to which the state level environmental plans
would have to conform. This would include definition of
the set of effluentz to which the state plan would have to

% An unresolved problem ls what to do about effluents
emitted by state level projects. If the state collects
effluent charges, then any charges thece projects pay
will be washes on the state account and, al least, theo-
retically,the state will have no lncentive to economize
on these effluents. There are several possibilitlec
for handling thic such as, have the state pay its effluent
charges to the federal level or simply rely on bureau-
cratic parochlalism. An agency which is being charged
an effluent tax whicl goez to the general coflferc probably
wlll etill act to decrease this tax.
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address Itself and guldelines ¢ tou acceptable

levels for each ol these effluenls Ly suburea land and
water usec. Tne r'ederal level would Lhen zpprove those
environmentul plans which met those guidelines. Those
states which obtained approval would be eligible for
federal support of the crate level agency's operating
and analyticsl effort. The- federal level would alco
set standards ror the stute level cost-benefit studies.
These standards would lnclude interest rates, valuations
of non-market benefits, scclal costs of environmental
erfects and requiremente to insure aguinst overcounting
of parochisl benefits, The federal level would have
access to the vtaute level cozt-benefits studies and
federal funding would be contingent upon those studiex
meeting federal standards. The federal level would
undertake the research nececcsary to draw up and uprate
both the environmental plan guiaelines and the cast-—
benefit. study standard:s.

Under this system, coordination between neighboring
states would have 1o be inrnred by conf fruity requirements
in the respective planc. Thus, il Lhe bhorder of two
states wer~ 4 river or estuary, in order for the planc
to be approved bnth plins would have to call for the
same eflluent levelr in th~ Lordering body and t he
same level ni etfluent charpec in Lhe neighboring ~uoh-
areas.

Obviousiy, thic ir u very Incomplete outline of
whal would necessarily have to be a very complex
system frought with & great many peollitical and technicul
difficulties. Tt is offered more as an exhibit in
favor of the argument tha!. it is possible to develop
politileas orgsnizations whirh will 2llouw eapressien of
environmental and other non-markat values while at the
same time supprecaing counter productive competition amung
political sub-bodies on the basis of parochial benefits.
Unless we can do hoth, we cannol expect an allucsziicon
o The coastal zohu~ whieh I- (anclictent with cur own
individual values.

Postseript

Lrafty of this report huve been criticized by
pcople whom the author:z respect on lwu prounds:

1) The repert ic 1o speculsrive.  1f make,s Jjudp-
ments where conservgtive econcmics would require with-
holding Judgment until cur theeretlical foundatlons are
more Tirmlyv plontred, until nore data ic in.
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2) The repurt 1z too confervative. Tne problems
Cainr our caastal zone are 5o immens=, so critilcal
Fhal an attempt at dispassionate, private market nriented
4nalvais minyes the entire point and amounts ro nathing
ere thoo, Jargon rliddiea buchbeating.

espite thedr conflicting nature, Lotl of thege
viewe Are well taken. The report 15 ouverly speculative
1* 33 o ¢ ~lofely reasoned nor ac cursfully aqualified
2r might be u=rived. This if 7 preliminary attempt
vee =xplor= rne applicability of still develoning
prircirles ~f economic efficlency to the cinmplex
prablem of the eoasliu] zone. 1L 12 meany ' stimu-
lTute disecuscion, et 511 conpletely friendiy, 1wl -
problems, »nd rednly Lo Ltry and gern o stinkine

saloht sttt tuen mutuers Az osocial voogeD, peMUALLVE
market imperiections and parochial benefits wilh
Perneel T the rag o]l monme, IL §0 mepely o Starting
podnd andg given rhe cvate of 1h- AnT o0 e - Tulat jue

= “ring pelnt wnold pe no bepinnding ut oo

the reader gchould be aware that WA Dave Ta/en 50m

cuilr-nnn—cemplene]lyv—de e loned thenries urd lwigted

wad Saqueesed Shen jnoos Lty yigien! i
TeTr Tor VT oSt T s ]

it oo
protlem,

oo

However, the main reason for *Ris po-iceript is

T cprak Yo the secored neb of criticicme, ™ the aunihors
enars tne Teellng tnat with recpect ¢ ou~ employment
~f the caaftal cone we mucht deo hetter the- we have been
i coeentmLl inp o1 Lol precine aboa onal owe e by
Pl tan L aheELea The o REDn prenl e e ity
s ceorfery inowhieh Ay mAan iz free ro fostow hio own
valdes ende up With roastal zone utilizs®ion inconsictent
wi-h trere values, in concentrating wn 1he necearary

Coreen PP ognd Jocses Jmdied by uv reallocation, perhaps

oorl s convietion o ne lemger ranice o St o=170

Qur gu~ge Is thur the Jdifference between whut the

T o rthe penple o The Americon Soalt !l Tone
wht 97 ceuld be, tully conzlaer ing 1. LRI D Ctraint o
sl Ar m2acar=d by Lhe peanje’s nwn vute oLt itnres
traredy L pe meNlous proportions, w— fillv erpec
S I te Lecome wepse perhans drastlooo, et unrde
“ira A lo U the prelent St T - Crpere 0T L0l Em.
peorree TRBLITIVE Lo Lhe fact thist ok i PEPencs LelweRn
peoent gug proboble unilizatien o0 fhe owrrrat Toae
Coues 3t o 1Y b Mlee G mior ol Tl L Tarrered

It, 1he ditterence between the Chivago watervrunt iu
1070 9ndg that waterfront in 1930, ang et only one man
n3i- the vision to see the feasible potential.(cf;, Il



this feeling does not emerge, then the report is quilte
properly faulted.

However, it 1s also our conviction that even if,
as our analysls seems to lndlcate we are seriously
misusing our coastal zone, dispassionate analysis
of why we are making the mistekes implied is required
before one can prescribe remedles. One must be aware
of the basic resource constraints and the trade-offs
involved before one can identify a particular change as
deslrable on net. One must be aware of the mechanlsm
through which our precent coastal zone management
system makes mistakes before one can recommend instl-
tutional changes. " A preliminary attempt at developing
this awareness 1s the methodologically speculative
and philosophically modest goal of this report.
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APPENDIX A
ALTERNATIVE DEVELOPMENTS OF HULL

Ca.l Introduction

The town of Huil was selected for study as an example

of a long-established shoreline town which has tradi-
tionally provided recreational opportunities: for 1ts .-
year—around residents, for summer visitors, and for. the

. general public. There have been amusement parks and

;. related activities as frequently found in beach resorts
. 8ince the latter part of the 19th éentury. In 1900 -

“.'the Metropolitan Parks Commission acquired for general

public use a substantial part of the magnificent-Nantasket
beach on the Atlantic Ocean side of town. Its holdings.
now amount to 1.3 miles of ocean front, about one-third

of the total. Hull has also been attractive to summer
vacationers many of whom have owned their own seasonal
homes, while others have rented cottages or rooms. The -
summer population has traditionally been much larger
than the permanent population. However, Hull seems %o

be groping toward new development patterns. It seems
possible that governmental action might help the town to
accommodate itself to these patterns and at the same ‘time

_provide greater public access to Hull's recreational

facilities for the general public in the Metropdlitan
Boston area. -The object of this. particular study was
to explore these possibilities.

A.2 Geograghy

_Geographic considerations affect the development

~of any community to some extent, but rarely are they as

pervasive in their influence as at Hull. The town 1is
almost entirely surrounded by water. Excluding several
islands under its jurisdiction (Bumkin Island, Peddock's
Island, and Hog Island) the -town consists of ‘a long narrow
peninsula. It is bounded oh the east by the open waters
of the Atlantic Ocean, on the north by outer Boston Harbor,
on the west by Hingham Bay, and on the southwest by the

Weir River and Straits Pond. At its southern extremity,

where 1t borders on Cohasset by land, 1t is tied to the
mainland by a strip only a few hundred feet wide, barely

" large enough-to .carry Atlantic Avenue, orie of the- three

roads. leading out. of town. .The other two exits (George
Washington Boulevard and Nantasket Avenue) cross the Welr

- River ‘on-bridges to tie the peninsula to routes leading

north through. Hinghgm and west through Cohasset. .The map,

" Figure 3.1, shows the general configuration.

On the open water side, from the Cohasset line near’
the end of Straits Pond in the south, the peninsula , - .
extends to the northwestward for about five miles to.
Point Allerton. At that péint, the land swings sharply

to the west for about two miles more, ending at Wihdmill
Point  in Pemberton. - -Thus, the town is about severimiles

~=1ong. Irregularities in configuration are such that the
. total shorellne length is about 21 miles, islands excluded.

Yet the total land area (including the 1slands) is only

S, 2.43 square miles.v-,_¢§

The. Pemberton’ section of the town in the north,
originally an island, is-connected to the peninsula proper
at Allerton by a causeway.. The ‘Pemberton and Allerton
sections are hilly, with highest elevations of about 100
feet. There are also several small hills (50-100 feet
high) on the western edge of the peninsula and in the
southern part.of the town. But most of the land is low
relief upland - (10-20 feet in elevation). There are also

_some;tracts of marshland on the Weir River estuary side
‘of town. . But most of the land is low relief upland (10-20 -

feet 1in elevation). There are also some tracts of marsh-
lands on the Welr River estuary side of town. On the

~eastern (Atlantic Ocean) side of the town there is a mag-

nificent beach about 3.5 miles long extending from
Nantasket to Point Allerton. Several smaller beaches to-
the south of this streteh bring the total ocean beach
length to about four miles.

The geography of the town- 15 such that alﬁost any
point is within a short distance from the water. From

" .much of the town.1it is easy to walk to the Atlantic Ocean

beaches. The hills afford splendid water views of ocean, .
harbor, bay, river, or salt pond. ‘Hull 1s dominated by,
water, a fact that has played a large vart in its past

and present development and that will strongly 1nf1uence

- 1ts future.

Second only to the dominance of water is the relative
isolation .of the town from the mainland. From Pemberton
to' the center. of Boston- 1s only about seven miles as ‘the
crow. flies, while the airline distance from central Boston
to the Hull~Cohasset line 1is about 13 niles. But there
are only three roads leading from the town to the interior.
Atlantic Avenue runs almost due east to join Jerusalem
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- Road, a scenic route along the Cohsasset shore. To go to N : ) - )
Boston or to the interior .of the state, Hull residents : o ) ‘in local ‘service industries and in mercantile business,

must travel in great ares around Hingham Bays Quincy ‘Bay, - : " meeting the neteds of Hull's own inhabitants and summer
and Boston Harbor. The most direct route involves -exiting : * wvislitors, 'the people of Hul} Yho'have to work also have
southwestward via Gegrge Washington Boulevard to Hingham, : ' to go elsewhere to find 1t.'2’ Since there is 1little more
and proceeding north through Hingham, Weymouth, and : . ° %o offer in the neighporing towns of Cohasset and Hingham,
Quincy to pick up the Expressway lntc Boston at the i - most of those who leave town to work have to travel con-
Neponset River. This involves a trip of something like - “ - 7 - 'siderable distances--to Quincy, or to Boston, or even
twenty-five miles, much of it through heavily bullt-up ~ 7 7 . farther." : ; - i ' ST

" dreas. The alternative 1s to proceed southeastward, south- . T o : - _
ward, and.westward on Route 228 and finally northward on- -, A3, Hull Developmental Patterns--1900-1945

Route. 3 and the Expressway. Total route length. is .about - i N - . o A
33 miles, of which about 10 miles ¢onsists of winding : Given this. combilnation of beach and water,.relative
roads through Cohasset, Hingham, and. Norwell where hlgh- - - closeness to.the city combined with isolation from 1t, =

speed driving is impossible. . - : o vgpd lack of features attractive to industrial developers, .

} : . . . B -one would expect that Hull would be a natural resort area R

There is no rail or rapid transit service to the town. catering both to day trippers and seasonal visitors. And ’

At one time 1t was possible to take a street railway from ‘ in fact, the town developed along Jjust such lines during ’
Hull to Hingham where connections were made with the 0ld . © the period from the turn of the century to the end of
Colony Railroad. Both have long since disappeared. There - Worid War II. . R )
is a bus service from Hull to Hingham where connections o . - o .- T -
can be made with other lines to Boston and relghboring o : By 1900 Hull was already well along the road to .
towns.. There is also a daily commuting service by boat - - development as a resort town. In that year the Metropoli-
from Pemberton to Rowes Wharf which accommodates some 40-- - -tan Parks Commission (later-incorporated into the Metropo-
50 people daily. Departure is at 7:30 A.M. and return at. litan’ District Commission) took over jurisdietion of part
§:30 P.M. This trip takes about 40 minutes each way.(l E of Nantasket Beach, opening it up to use by the general ]
The inadequacies of public transportation are such that . " "public. 'In that year also there were . 892 houses in the W
‘most Hull residents must depend upon their own cars to get town and a permanent population of 1703.%5) The lattei paid
them out of town whether for work or for other purposes. . real estate taxes of about $800,000 while nonresidents paid
Traffic surveys indicate that, even though travel time to o nearly four times as much (just over $3,000,000). Ten
Boston by.private automobile must average between 40 min- years later the population had .grown by about 25% while e
utes and an hour, 60 people drive to Boston to go to work . - : ‘thé number of houses had increased by about-75%.. HNonresi— ;v
for every 1 travelling by public transportation. For non- _~dents owned about- four times as much property as.residents. , , ..

work trips, where time and schedules are of lesser lmport- ‘- = - -and contributed about 77% of the real .estate taxes.(l):
ance, the ratio is less dramatic; but still the au omobilg ; . - S - LT o . s :

i1s preferred to public transportation by 3.3 to 1. . This same pattern continued through 1930, The
permanent population actually had declined by 1920.

.. .By 1930 it was.almost back to the 1910 level.. By~
1940, it had.barely passed that level.Nonresidentlal
- econstruction continued to add -to the number of houses
‘up to 1930, but with the ‘onset of the Great Depression
building came nearly to a .standstill. As we shall see,

The third geographic factor of importance is that Hull
has 1ittle to offer industry or commerce. The original
settlers engaged in fishing, but that no longer is an..
economica%lx viable enterprise, save for 'a small'ampunt of .

*clamming. 3) During the 1i7th, 18th and 19th centugies’there‘
Wag lndoubtedly. some farming.but there is none today. -
Lacking rail'fzcilities.andsdeep water, with no usable .- e _. /building revived after the war, but nonetheless,
sources of water power, and isolated from population ecenters, ; as of 1960, 73.5% of Hull's housing stock had been
the town was bypassed during the industrial expansion of . built before 1939 (most of that before 1930) and 45% -

. New Engiland in the 19th and 20th centuries. Moreaover, there . before 1920. (8) Nonresidents were undoubtedly contri-.

s - those engaged ;buting between three and four dollars in real estate and’ -
?PG_nc»;n“ources that can be mined,» ..Bave for those engage " personal property taxes for every dollar-paid by residents

for the support of ‘the town.Since the summer people made few
demands on the town, chiefly police and fire prétection,and pald
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such a large share of the cost of schools ana geﬁefal
government, Hull was a cheap place in which to live.

A4 Growth after World War II

. Beginning with World War II, the pattern of Hull's
development underwent a radical change. While only a
handful of new houses were bullt during the war years,
the town's population increased by about 56% betwecn 1940
and 19&5.(98 This growth represented, for the most part,
an influx of workers in the Bethlehem Steel Company ship-
yards in nearby Hingham and Quiney. Housing was provided
by conversion of summer residences to year-round occu-
pancy. By 1950 the population had declined a little as
some of the war period workers moved elsewhere with the
dropping off of activity at the shipyards. But at about
that time a new influx of population began with the re-
silt that the number of permanent residents more than
doubled between 1950 and 1960. .The 1969 population of
about 10,000 is nearly triple that of 1950 and more than
four times that of 194%0.(10)

Perhaps 1000 new homes have.been built since 1940,
most of them in the period 1945 to 1960.(11) Since 1960
new construction has almost been balanced by demolitions
of existing structures. Accommodation for the newcomers,
therefore, has largely been provided through conversion
of older summer places to permanent homes. Nor is this
process finished. In 1950, 69% of the houses in fown
were not occupied except during the summer; by 1960 this
had dropped to U47%; today, summer homes probablx still
make up 30-40% of the existing housing stock.{12) Hence,
even with 1ittle or no new construction there is consider-
able potential for population growth by adaptation of
existing housing to permanent occupancy.

A.5 Characteristics of the Town

Hull is a working man's town. The lower middle class
population 1s almost entirely Caucasian, about 43.5% of
foreign stock or foreign born. As compared with the Boston
Metropolitan -area, 1t has more than the average percentage
of laborers, service workers, private household workers,
erafismen and foremen, sales personnel, and managers,
officers and proprietors. Compared to the same standard,

“~“Hull contributes fewer than average numbers of professional

and technical perscnnel, clerical workers, and operatives. (13)

CA=5 -
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In 1960 about 17% of the famllies had incomes_.over
$10,000 as compared to 21.3% for the Boston Metropolitan
Area. ‘In that year, -both the average family income ($7,350)
and median family income ($6,318) were lower than for the
metropolltan area as a whole., It is a young population,
with 43.5% 19 or under in 1960 as compared to 35.2% for
the Bostoh: Metropolitan Area. . The medlan number of people
per dwelling unit was 3.4 in Hull, and 3 for the metropo-
litan area. Most Hull residents live in single-family
dwellings (89.2% in 1960); most own their own homes..(72~ 3%
in 1960). Only 4,47 of these single-family homes were- v
valued at $20,000 or more in 1960, as compared to 25% for
the Boston Metropolitan Area as a whole. The median value
of such units in Hull was .$12,900 as compared with $15,900
for the entire area. On the other hand, median rents
tended to be higher ($97 per month) for Hull than for Boston
as. a whole ($82).(14) "The latter can be explainad by the
relative shortage of multi-family dwellings and by the high
rentals obtainable for housing during the summer season;
property -owners will demand a rental premium for year-round
occupancy because of the p0551b111ty of obtaining relatively
large sums for summer use only.

Hull's growth has not brought prosperity to the town.-
Between 1958 and 1963 the number of retail establishments
decreased by 28%, thelr sales declined slightly, sales per
caplta were off by 21%, and the number of employees had
dropped by 25%. All business activity showed a decline
between 1963 and 1966. Payrolls were down by 12.5% and the
number of employees by 29%; average salaries were up .
slightly from $3,340 to $4,140 (or 24% for those still em- =

ployed).

At the same time, the cost of government, especially
of schools, has increased dramatically. As most suburban
towns have discovered, even the addition to the. tax
base represented by new construction is not sufficient to
cover the demands for services (especially schools) generated
by new families. But in.the case of Hull the problem .is

particularly acute. Since 1960,new houses have meant, typically,
addition of from $15,000 to $17,000 per unit to the town tax base
During the same period, conversions of exlsting property to year-



round use have meant an average inerease in taxable value
of the progerties affected of something like $2,000-
33,000.(18 Of course, the newly-converted home: have been
heavy consumers of town services (again, especilally
schoola); before conversion they had helped pay these costs
for others while making few demands on the town. Moreover,
the peraonal property tax base, which has 1r recent years
run at about 10% of the real estate base, 1s also subject
to erosion as summer homes are converted to permanent
residence. Save for boat owners and businessmen, few
permanent residents 1n Massachusetts townS pay personal
property tax becausze of a generous exemption afforded each
household. Since it 1is presumed that summer residents are
taking advantage of this exemption elsewhere, it is stan-
dard practice in resort communlties to assess these prop-
erty owners for personal property as well as real estate
taxes. As summer homes pass into the hands of year-round
residents, therefore, the personal property assessments
must drop off. Finally, the steady demoliton of older
propertles in recent years undoubtedly reflects the impact
of constantly increasing taxes on owners of deteriorating
summer properties that might have been, under other c¢ircum-
stances, pateched up and kept on the tax rolls.

Another problem needs to be taken into aceount. A few
of tne hilly =zections of Hull installed :sewers many years
aca which dlscharge untreated waste into Hingham Bay and
tse Weir River. The rest of the town depends upon septic
tznks and cesspocls located on the building lot to take
cire of sewerage. The town is now under order by the
Commonwealth to ilnstall sewers and a treatment plant to
stop the serious pollutlon of the bay and the river. Ulti-
mately, 1t will be necessary te tie the homes now_depending

on domestic waste disposal systems into the municipal
sewer. Even though most of the so3l is sandy, the domes-
tic systems have always been hard-pregsed because of the
heavy demands put upon them by the large summer popula-
tion (eitimated at. 40,000 people not counting day visit-
ors)(19) and the small lot sizes (mostly 5,000 square
feet). Now, with constantly Increasing year-round occu-
pation of homes in the summer resident areas, problems
from overflowing cesspools and septic tanks have become
of 1increasing concern to local health offlclals. (20

Even with state ald, construction of the necessary sewers
and treatmeritt plant will represent a heavy cost to Hull'c
taxpayerc.

A-T

A.6 Recent Trends

Most of Hull's residents have moved into the town
since World War II. ,’'hey came to Hull because the town
offered & combination of cheap housing and excellent sum=~
mer recreational opportunities for adults and children
.alike. - Lack of local business and industry meant that
most of the new inhabltants had to face long daily commu-
tatlon stints. The town lacks modern shopplng facilities.
During the summer season the residents of Hull must put

"up with crowding of the streets and beaches. As has been

noted, the summer population climbs to about 40,000 people.
Thls does naot count the masses- who stream in by bus, pri-
vate automoblle, and steamer to enjoy the publlc beach

at Nantasket and the nearby amusement park area. It has
been estlmated that on a hot summer weekend day this in-
flux may amount to 60,000-80,000 people. The resulting
traffic jams sometimes get so bad that the police are
forced to impose a? embargo on any further traffic into
town on such days. 21) But--considering the beneflts--the
inconvenlences of long commuting trips, of golng elsewhere
to shop, and of occaslionally horrendous traffic snarls
seemed a small price to pay.

Moreover, there was no comparable alternative avalil-
able to the newcomers. The nearby shore towns of Hingham
and Cohasset had much less to offer in terms of recreation,
while real esta?e grices were perhaps double or triple
those for Hull.(22) Farther to the south, Seituate and
Marshfield did offer somewhat similar recreational oppor-
tunities, but at an even greater distance from Boston in
terms of road miles and probably of time as well until
the opening of the Southeast Expressway. Whlle these towns
have also experienced rapid population growth, partly
through conversion of existing summer homes, zoning regula=-
tions have been tighter and lot slze regquirements greater.
The result has been that real estate costs, while much
lower than for Hingham and Cohasset, have tended to be
considerably higher than at Hull.

. The problem facing the people of Hull has become one
of wondering 1f they wlll be able to stay there. The taxes
on a $12,900 house owned by a family with an income of
$6,318 (the median values for 1960) were $555 in 1960; by
1968 they had risen to $890, with the end nowhere in sight.
It 1s doubtful that the median income had experienced any-
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thing 1ike the 0% inerezse in real estate taxes. I? 1%??
the aversge Hull taxpaver (resioent and nonresident Eé?ke
had turned ~ve.p- §2E0 to the Collecter of Taxefé Ly lﬁ’f
the bite was $4E5; ip 1968 4t wae §775. BY 1968 1t was
costing the town about $E00 per ~vild Tar FdJﬁ3t-H?.(S;]J-
ries, eXrerses, trancpuertatior) not counting new tuilding
expenses..fS The asyepuge taxpaver with ehiildren 1? Fheﬁ'
schiools was not coming close Lo mesting the costs of educa-
tion of hi: family, 1st atone hils vhare of other services.
The flvwheel of nonrecident tax payments was ch%efly .
responéib]e for keeplng the situation under some dggrg?cu;
control, but, ac haz been shown zbove, that flywhesl wasg
l1o31ng momentum.

Projection of past Lrands Iresentr an &vel griﬁmer
pleture. L&t us -unpo that Huill chould attempt to eon-
tinue to d=veloDn - er middle clac: pedroom ;ommunity.
This would mzan tulldlno: cimgle=ramily nhomes on 1) eor-
pently vaecant 1zm3 a1 Finisriry tne Jeu of canvertingp
all summer home cemreraund oecapancy.  What effects
would such & deove.irment have on the town?

Lt uT a2lzume =t a develotment pattern of this sott
would have “re following resulin.  Flve hugdyed new home:z
would he uilt a1 =L average value of $17,507, addipg ,
R ,750,000 Lo Lne tax b Two thousand summer r?;ld?nce
urite would e converts=d to permanent. homes at an Jver:ge
cost of 35,000 =ach, adding another $10,909,000.d sgou
$2,750,000 in personal property as§e§§meTFa w?‘u%r ¢ mer
dropped from the rolls with the elxm1n§t{un Q’F.;e!u o
recidents, even aftzr taving account af incredses inaﬁgr
sonal property taxes levied against new boal owners
new small business ventures. Let us also assume tqat new
businesses add $5,000,000 to the real estate property tax
base.lﬂS

v the atove azsumptions, there would be 3 net in-
creasgjo$n$2l,000,000 over the present $45,020,000 personal
and real estate tay baze. The population would probably
double. The costs of local government would at least
double and more tran likely triple.(35) If they doubled,

the annual tax levy would amount to sbeout $6,300,000 to
be ratsed on 8 base of $66£,000,000. This yields a tax
rate of $95.50. If they were to triple, about $9,500,000
would have to be ralsed against the same base. Thiz im-
plles a tax rate of $144. If we acsume an avoragce ‘e
value of $15,0C0, tihee Hull citizen could look forwerd to

a tax bill of $1,430 in the one case and of $2,180 in
the other.

Recognition of this unpleasant set of facts has led
the people 1n recent years Lo try to change the direction
in which the town iz moving. In 1961 the town estab-
lished an Urban Redevelopment Authority (the firzt such
at the town level in the entire country). While progress
has been painfully slow, plans have been drawn up for
redevelopment of a badly decayed busine=ss and residential
area near the MDC public beach. Federal funding was Gb-
talned to support the necescary planning studlec and final
approval 1s pendling for a Federal grant to clear the area
of exlsting buildings and thus open it up to development.
The necescary zoulng changes have been approved by the
town. The plan contemplates construction by private inter-~
ests of a 100-unit motel, two 100-unit apartment units
(1 and 2 bedrooms), a cshopping plaza, and a marina. The
motel and apartments will be on the oecean =lide, the marina
on the bay, and the chopping plaza more or less centrally
located. It is anticipated that the apartments and the
motel slone will add more than $4,000,000 to the tax base.
Construction of the marina will awa.it the necegcsary dredging
and elimlination of polluticn in the Welr River; its anti-
cipatea value ha: not yet been costed. (2

The redevelopment project includes additional public
parking near the beach on the northern end of the project.
(The motel, arartments, and marina are to have intepgral
parking.) The shopping plaza will have access to a re-
served =ectlon of the MIC parking lot. the 407,000 =quare
foot lot will provide space [or perhape 1,400 cars; only
ceveral hundred can be presently accommodated in thiz
general area of the beach under present arrangements.
Jurisdiction over the town beach in the area has been trans-
ferred to the MDC, giving it about 1.3 miles of beach ac
compared to 1 mile formerly.



Thus, in 1ls urban renewal program the town has moved
to add to 1ltp tax base without incurring heavy costs for
schools and other services. One- and two-bedroom apart-
ments are generally not assoclated with large families.

At the same time, 1t has lnereased publie access by non-
resldents of the town to Nantasket Beach. Once this
project has been successfully completed, further renewal
efforts are planned to revitalize decaying commercial and
residential areas 1ln the general vicinity of the public
beach.(27§

Over and apove the urban renewal programs, Hull has
undertaken an effort to upgrade the town through zoning
changes which were approved by a speclal Town Meeting as
recently as 20 October 1969. The new zoning by-law opens
up the last major tract of vacant land in the town (exclu-
é¢ing the islands) to garden apartment development (1 or 2
bedrooms). A long streteh of the oceanside north of the
redevelopment arez has been rezoned to permit construction
of hotels, apartment houces and town houses, and assoclated
services such as restaurants. Another large tract on the
bay side has been similarly zoned; thiz area could attract
marina developers as well as hotels and multi-family
dwellings. As Lefore, the multi-family dwellings in both
areas are to be restricted to 1- ard 2-bedroom units. Two
smaller areas in the more norihern parts of town and the
two larger islands are silmllarly zoned. Other sections
have been zoned Tor various types of business or commercial
enterprise or for multi-family dwellings, while about hal
of the town remainz zoned for single-family residences. (2

To make the plan work, lot size reguirements have
been altered. Lot sizes for single-unit resldences have
been changed from 5,000 square feet to 6,500. This just
about rules out rebuilding on most existing lots. On the
other hand, two adjacent lots can be combined to meet the
minimum requirements of 10,000 square feet for multiple
family dwellings. Coupled with these basic requirements
are restrictlions on lot coverage and requirements [lor set-
backs and parking tnat are designed to provide for open
space. (29)

Thus, 1t 1s Hull's hope that it can capitalize on its
unique location by encourapging the development of improved
seasonal facilities such as hotels, motels, and marinas,
and by fostering the construction of multi-family housling
designed to appeal to pecople of a higher inccome bracket
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and smaller family slze than the preszent norm for the town.
To accomplish this it has opened up some of the prime land

.in the town to such commercial development and made 1t

diffieult, over the long run, for these areas to remain
primarily dedica ed to single-family residences.

The lmpact ¢~ thls scheme, if it works, should be to
provide @ substitute for the summer resident in terms of
contributing to the costs of running the town. The new
enterprises will add to the tax base without creating
the kind of load on the schools that is associated with
cingle~family dwelling development. The development of
controlled commercial recreation in prime areas now mostly
zoned for single-famlly residences will also afford some
increased public access to Hull beaches and waters. How-
ever, this will not be mass recreation of the sort found
at the Metropolitan District Commission (MDC) beach and
its acsoclated commercial amusement area, but the type
which might attract high income, low number of children
familles. In short, Hull is attempting to find a way to
permit 1ts present population to keep their homes by
attracting higher income residents and visitors.

In our opinion, it Is not clear that, even given this
limited objective, Hull'c present plans will be successful.
There is no doubt atout Hull's uniquely attractive geo-
graphy, vet except Tor the marina the plan takes little
advantage of it. The results for which they are hoping will
be another example of the uninspired garden apartment-shop-
ping center complex which could easily be bullt and has
been built almost anywhere in suburban Boston. Such devel-
opments attract younp, small, but hardly high income
families and, in fact, development along these lines will
make it more difficul. to attract high income residentz in
the future.

Further, the plan does not attack the key problem In
attracting high income resident:s and recreation wnich is
transportation to Boston. High income, low number of child-
ren people are urban dwellers or persons with easy access
to urban areas four employment and recreation. Hull's major
problem from the point of view of these people is getting
to Boston. If one could get to downtown Boston in, say,

20 minutes with reasonable schedule frequency, then a

whole spectrum of opportunities arise: high-ricse recidence
development, townhousges, hotels, restaurants and nighttime
recreatlonal facilities catering to Boston recidents, ete.
Hull could easily become the new outlet for Boston's
burgeoning demand for high income, urban residences. Until



the transportation problem 1s golved, Hull, despite its
unique geogrephy, can at best expeect to be a poorer
version of the communities surrounding 1t to the south,
which have more land and better acgess to Boston, for
Hull will always be ¢rowded by suburban standards.

We further feel that if Hull's transportation prcb-
lems are to be solved it will be by taking advantage of
the short aver-the-water distance to downtown Boston
either through conventional vesegels, hydrofolls, or ground
effect machines. It may very well pay the present resl-
dents to zubsidize such service on the groundc of future
elfeets on property values and taxes. (This argument is,
of course, based cn parochial benefits.) Hull does not
appear to have investisated this possibility and nelther
have we. Our bauic polnt in this seetion ic to demon-
strate that, whatever decisions Hull makes as a political
entity, they will be unly remotely related to economic
efficiency.

A.7 Hull as Part of the Region

Thus far ln this discussion we have been proceecding
as though the Town of Hull were laryely free to conduct
its affairs in a manner that the inhabitants as a body
think will best suit their own interests. Given that
thls 1s a free enterprise cystem and that the town retains
the pure democracy of the open town meeting, there is a
certain amount of truth to this loplicit assumption. None-
theless, it is important to point out that there are con-
stralnts operating which 1imit Hull's freedom of action.

The power to force development in dezired directions
by zoning regulation, for example, is derived from the
Massachusettz legislature and is not inherent in the cor-
porate charter (which also was of legislative origin).
Arbitrary or dizeriminatory use of this power could lead
to Jegislative withdrawal or modification of zoning author-
1ty. (30) The urban redevelopment process 1s dependent upon
approval and financial support from the Federal Government
as well as actlon by the citizens of Hull. The urban
redevelopment prucezs has enacted legislation requiring
the cleaning up of polluted waters; as a consequence, the
Commonwealth has ordered Hull to construct sewers and a
treatment plant to eliminate its present pollution of
Hingham Bay and the Weir River. Hull will receive some
financial aid from the state in this endeavor, but it has
no cholice 1? the matter. By 1972, the present pollution
must cease, (31)

Hull's chilef asset: are the waters of the bay and
river and the great beach on the Atlantic Ocean. Optimum
development on the bay side will require dredging for the
constructlion of marinas. This cannot be done without
approval by the Army Corps of Engineers. If development
in the Weir River estuary will require the filling or
draining of some of the existing marshland, thils cannot be
done without prior approval from the Massachusetts Depart-
ment of Natural Resources. Hull's beach is publicly owned,
about two-thirds by the town and one-third by the Metropo-
lltan District Commission, an agency chartered by the
Commonwealth. The town can exert some degrees of control
over parking regulations directed agalinst nonresidents.
The MDC area iz open to all comers who can find means of
transportatlon to the area. The MDC providez its own police
foree for the reservation, as well as lifeguard and main-
tenance services. Hull not only has no control over the
area, 1t even pays an annual azsessment to support the MDC
operation. This amounted to about $47,000 in 19€8, for
example. (32) When automobile traffic becomes so heavy as
to threaten chaos as the result of preemption of all legal
and 1llegal parking spaces and very heavy congestion in
the streets, the Hull police can exert some control by
imposing an embargo on further incoming traffic into the
town. Such measzures are adopted only rarely, however.

Another lactor affecting Hull's destiny, yet beyond
its contrel, is the lack of good land transportation into
the town. There 15 no rapid trancit service to Hull, nor
do plans for southward extencion of the MBTA lines call
for service to the town. Barring devalopment of improved
transportation by water, Hull must continue to depend upon
bus service and the private automobile. This means reliance
upon two ol the three roads leading out of town. There
has been discussion for yearz of an improved road to the
north more or less along the choreline to be known as
the Shawmut Trail. Intense oppustion on the part of Hirngham,
Weymouth, Quincy, and Braintree through which the road
would have to pass has apparently made this proposal a dead
izsue. Hull's other hope lies 1in development of a new
limited aceess, high cspeed highway to replace the present
inadequate Route 2% az a link to the Southeast Expressway.
As a resolution adopted during a Special Town Meeting in
November 1968 stated, this road is "the economic 1ifeline
of the Town of Hull" and action to accomplish its reloca-
tion should be started "as soon as possible."(33) But
the towns through which it will have to pass, notably
Hingham and Norwell, have done everything possible to delay
and frustrate the laying out and construction of thic new
road.



To summarize, Hull has exerclsed local initiative to
attempt to forece new development patterns that will reverse
the recent trend of costs rising much more rapidly than
the supporting tax base. As the Chairman of the Hull
Planning Board put it in urging enactment of the new zoning
regulatlons, all Hull‘has to sell is the water. This, he
sald, is "liquid gecld." The town owns "the finest beach
from here to Florida." To expand the tax tase it 1s neces-
sary to give developers an incentive to develop the water-

front. Hull, he further noted, is at a "point of no return.”

"Look at your tax bill," he cautioned. The rezonlng was
designed as a "mgney proposition"” to "make money for the
Town of Hull."(3%) "The same gereral line of argument
underlies the urban renewal effert, though the techniques
employed are, of cource, quite different.

But, in the last analysic, Hull's success or failure
in achiieving itc objective:s wlll depend heavily upon
forces outside its control. If the necessary Federal
funds from the Department of Housirg and Urban Development
are not forthecoming, the urban renewal project will never
get off the ground. If better transportation links with
the interior and with Bo:iton are not provided, there will
be little 1neentive for private capital to take advantage
of the new opportunitiecs presented by the revision of the
Zoning By-law. The recent expanczion of the MDC area may
lead to a modest Intrease in public recreation usage of
Nantasket Beach, but Hull's plans do not call for maximum
usage of its assets in the general public interest. Rather,
they represent a blend of local and regional interests,
with the accent--naturally encugh--on the local.

What are the parochial benefits and costs to Hull of
the annual summer incursion of nonresident inhabitants
and day-trippers? The following are at best crude esti-
mates but they are probably accurate within 10%. The
chief contribution 1z, of ¢ourse, in tax payments. As
late as 1968 nonresldents and businessmen whose chief
activity is related to summer trade probably accounted
for about $250,000 of the $276,000 In perscnal property
levy. The same groups probably contrituted something like
$1,600,000 of the total $2,878,000 real estate tax levy. (35)
In both cases, the chiefl .contribution is derived from the
ocnonresldents, with relatively little attributable to
those catering wholly or primarily to day-trippers.

The next big item tn be considered 1s summer emplggs

ment, which in July 1s twlce as large as in November. (
Assuming the same general pay scales, thls would mean a
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payroll of about $600,000 for the summer season. Not all
of this would go to Hull resldents, of course, but we can
assume that perhaps $400,000 of it would. Hull gs elves
about $40,000 a year from licenses and permits; ( perhaps
$30,000 of thls is aitrlbutable to summer busliness.

Parking meter fees adi up to about $2,000; these are wholly
related to cummer activitles, since the meters are in
operation only during the summer months. Probably about
$9,000 of the $12,500 received in fines and forfeltures
from the Plymouth Counly Court are also derived from sum-
mer offenses, especially parking and motor vehicle
violations.

It 1s clear that the nonresldents provide a major
part of Hull'e municipal income. What do the summer in-
habltants add to the costs of running the town? OSince
they own about halfl of the property, we will charge them
for half the costs of the tax collector and the assessors,
or $21,700. Extra police hired for the summer cost $21,500.
Police protection during the summer, and of their unoccu-
pled property during the winter, should account for about
$50,000 out of the total of $268,000 for the Police Depart-
ment. Marginal fire protection cost=s, summer and winter,
are estimated at $175,000 out of a total Fire Department
cost of $382,000. Beach Patrol and Harbormaster add up
to $11,000, Beach cleaning tacks on another $11,000. Out
of a total recreation and related item budget of about
$45,000, we will charge the summer residentcs with the
entire summer recreation budget of $11,000. Their pro rata
share of the costs of trash collection amounts to $30,000
out of a total of $71,000. This assumes no economies of
in garbage go]]ection. All of the above adds up to
$311,700. (39) it

This flgure represents less than 6% of the total cash
budget for the year and less than 15% of the total raised
by taxes on real and personal estates. But this group 7
probably pald about 51% of the real and personal taxes
directly; if we add in the contributions from businesses.
largely dependent upon their support, their contribution
increases to about 59%. The nonresidents are still, ob-
viously, a great asset. The one-day visitors may not be,
though they certainly generate some income to the local
residents and some revenue to the town as noted. above.

Hull pays the MDC about $47,000 a year as 1ts share
ol supporting the Metropolitan Park System. In return,
the MDC provides police services, llfeguard protectilon,
beach malntenance, and trash collection in its area. The
MDC pays Hull about $6,000 for the use of its dump for
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disposal of refuse.(39) Were Hull to have to provide the
services now furnished by the MDC, the costs might be
about as great as the present assessment, assuming the
same general public =zocess as at present. Under these
conditions the dlrect costs and benefits would appear to
be a wash, while the town does derive other benefits from
the employment and taxes derived from businesses directly
supporting those enjoying the use of the beach and the
nearby commercial recreatlonal facilities.

On the other hand, had the MI'C reservation never
exlsted and had the 1l€-acre area been developed for pri-
vate commercial and residential use, the Hull tax base
might be about 10% larger than it now is. In 1968 this
would have meant an extra $4,500,000 to be assessed; if
$2,500,000 of thls represented nonrecidential and commer-
clal property, the 1968 tax levy might have been on the
order of $3,300,000 instead of $3,155,000 and the tax
rate $66.50 instead of $69. Thne average houcehold would
have pald about $% lesc in taxes to the town. It ic not
certain that the citizens of Hull feel that they derive
$25 worth of benefitec per household from summer invasion
by hordes of steaming humanlty by boat, bus, and private
automovile with the consequent crowding of beaches, stores,
restaurants, =treets, and hilghways.

A.8 Increased Public Use of Hull's Beaches

Hull's preflerred development pattern, if it can be
made to work, will lead to a higher population density
both summer and winter than now obtains. But it is not
clear that it will lead to grester usage by the general
public of the day-tripper varlety. On hot summer weekend
days the beaches are already crowded to an almost ineredilble
degree. While the 1imit would seem to be parking space,
this is true only so long as people obey the parkinge
regulations. According to residentz, on peak summer week-
end days the visitors park wherever there is space, on
public or private property (if un?ef?nded), paying no
attention to posted reztrictions. bo Some feel that pay-
ment of a $10 parking fine for a day on the beach with
thelr famillec ic worthwhile.

A number of officials have confirmed the seemingly
fantastic estimates of a daytime population (including
residents, summer visitors, and day vigitors) of more than
100,000 people on such days. The density on the beach is
such that the people whe live there, or are staying there
for the summer, remain at home. Even zo, there is not
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even room to put down & blanket.(¥2)  on such occaslons
the beach loading becomes comparable to that at Coney
Island, wlth perhaps as llttle as 10-1% square feet of
dry beach space per person, as compared to accepted
recreational standards of 75 square feet per person,

Indeed, as the new zonlng regulationc take hold, the
general public may find its access to the beach actually
reduced. The hotels, motels, and luxury &apartments will
have thelr own off-street parking, and access to this will
be strictly controlled presumably. Moreover, as high
Income producers to the town, they may well be in a posi-
tion to demand and receive support from the pollice in the
form of traffiec control and strict regulation of parking
an the streets, since the attractiveness of thelr devel-
opments depends upon a8 free flow of traffic.

It might be possible to increase public usage of the
beach in the newly-zoned area by c¢onutructlion «f parking
garages back from the shore. However, it is not certain
that such an operation would pay. There is nn shortage
of free parking in Hull during the non-sunmer months.
Thus, a parking garapge would have to depend upon a summer
season of about 100 days to meet all expences.

Estimated cost of a garage holding about 440 cars
would be about $1,400,000.(43) At 5¢ for 20 years this
could be amortized by an annual payment of $113,000.
Maintenance, labor, insurance, and so on, might add
another $37,000 in annual operating costs, bringing the
break-even point to $150,000 per year. On average, there
will be 70 weekdays and 30 Saturdays, Sundays, and holidays
during a 100-day season. If the garage ic open 1 hours
a day, we can assume 125% utilization on the weekends and
holidays and perhaps up to 100% on the weekdays. This
works out to 17,300 (car-parking) daye during the season.
I a Clat fee were to be charged, it would require about
$3.25 to cover capital and operating expenses, neglecting
taxes and profits. Assuming an assessment of $1,000,000
and the 1968 tax rate, taxes would add about $70,000
annually. Assumlng a gross profit of about $30,000 is
required by the entrepreneur, the total annual costs would
come to about $250,000. This implies a parking fee of
about $5.75 if a llat rate were to ve charged.

Presumably, people would be willing to spend more for
parking on weekends and holidays than they would in mid-
week. If the charge for the premium days were set at $7.50
and for the others $4.00 and if the utlilization were as
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Hull in solving its problems or to provide bettier access
to Hull's facilities for the general public. As noted,
those facllitles are already used to near cépaclty much
of the time, and reach a saturation point on occaslon.

One possible excEption is to be found in the two
uninhabited islands in Hull Bay. While Hull's new zoning
ordinance contemplates development of these for commercial
recreation, it may be that they could be put to hetter
use as part of an integrated public recreational develop-
ment of the Harbor Islands. Should this be done, it would
be desirable to provide Hull with some compensation for
the acquisitlon of these potentially valuable assets.
Also, it would seem only fair to plan the financing and
operating of the project in such a way that Hull was not
expected to pay a major contributlion towards the costs
simply because the 1slands lie within its politieal
Jurisdiction.

A.10 Conclusiong

Hull's potentlal 15 already being fully employed,
or nearly so, during much of the summer season. On hot
weekends the beaches and rosds become caturated to the
extent that the local police have to embargoe any further
automobile travel Into the town.

While more recreational facilitles are badly needed
in the general metropolitan area, 1t ls not easy to see
how these can be provided at Hull short of tearing the
whole town down and transforming it into a public reserva-
tion. This would be politically impuscible and ecoromi-
cally inefficient. Hull aready suffers a great deal of
inconvenience, and some costs, as a result of the summer
invasion of hordes of day-trippers. While the nonresi-
dent homeowners more than pay their way, it is not certain
that the town receives compensatlion from those using the
MDC beach commensurate with the inconvenience and other
indirect costs incurred by the residents (both permanent
and summer).

It is always difficult to balance reglonal and local
interests, perhaps especlally so at Hull. It would be
difficult indeed to convince the people wha own property
at Hull that measures te provide even greater publliec access
to thelr resources would be to their benefit. Where such
resources are so controlled by local private or public
owners that they are grossly underutilized in terms of the
larger need, good arguments can be made for taking the

property with compensation. Since Hull's beaches, are already
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used by a very large number of nonrecidents, this argument
does not hold for further publlc development there. Any
further increase in the use of Hull by nonresldents
(Peddocks Island and Bumkin Island excepted) could only
serve to lessen the agdvantage of the town to the rvresldents
without granting them any compensatlng benefits. The
townspeople and their elected offlclals could be expected
to resist any such plan strenuously and effectively.

Through redevelopment and new zZoning, Hull is
attempting to c¢npe with & serious cost of services problem.
The old character of the town asz a bustling resort domi-
nated by single-family summer houses and practically empty
in the winter 1s changing. The conversilon of summer resi-
dences to year-round homes increases the costs of services
much more than it does the tax base. Frecent recidents
are asked to subsidize the education of incoming children.
Hull has instituted plans to attract high-1lncome, =mall-
family households by encouraging apartment construction
and rezoning. It iz not clear that theze plans take
sufficlent advantage of Hull'z geography or sufficient
cognizance of the importance of access to Boston.

In summary, the deeizions made Ly a locality such as
Hull are based almost entirly on parochial «ffectz. They
are dlvorced both from the disclpline of the private market
and from considerations of regional welfare. Their value
and efficacy depend almost entirely on the imagination and
wisdom of a few town leaders who often represent special
interests within the locality-itcelf and rarely command
the technical training or experience to see the locality
as part ol the region nor the financial powers to implement
plans based on such a viewpoint.
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APPENDIX A FOOTNOTES

Information provided by Mr. John Tierney
of Hull Redevelopment Authority staff,

1968/1969 Transportation Facts - Boston
Reglon (Rereafter cited as Transportation
Facts). :

At present Hull's clam flats are closed
because of pollution.

There 1s sand on the beaches and offshore,
but any mining of this would be strongly
resisted by the town, the metropolitan
District Commission, and the State De-~
partment of Natural Resources.

"Land Utilization and Marketability Study,
Town Center ProjJect #1, Hull, Massachusetts,"
(9 October 1967), prepared by Giroux and
Company for the Hull Redevelopment Authority.
(Hereafter cited as Giroux)

Data on number of houses i1s to be found in
the assessors reports in the Annual Report
of the Town of Hull for the year cited.
Population data are from the Annex, unless
otherwise noted.

Through 1910 the annual assessors reports
broke the assessments into resldent and
non-resident categorles. Later estimates
based on numbers of houses, population,
and (for 1920) examination of published
1ist of value of properties which showed
about four times as much property in the
hands of non-residents as belonging

to resldents.

See Giroux.

1969 population estimate from Hull Redevelop-
ment Authorilty.

There. were 3106 houses in 1939 and 3163 4in 1946.

In 1968 there were U4076. There have been perhaps
100-200 demolitions during this period as well.

See Giroux.

Ibid.

13.
14,
15.
16.

17.

18.

19.

20.

21.

22,

23.

Ibid.

School costs taken from Annual Reports.

Assessment q:ta from Annual Reports.

Based on analvsis of bullding permits
data in Annual Reports and interviews
with Mr., John Tierney of Hull Redevelop-
ment Authority.

The 40,000 figure appears in the repoert

of the Board of Health - Health Agent

(Annual Reports 1966).. Mr. John Bray

a longtime resident and Executive Director

of the Hull Redevelopment Authority, believes
that the summer population is more likely
something less than 30,000 but that the day
trippers would easily raise it to more than
40,000 on an average weekday.

See reports of Board of Health in Annual
Reports. For instance, In 1968, 195

sewage overflaw problems and 28 drainage
of surface water problems were reported.

In 1967, there were 288 and 30, respectively,

Information supplied by Hull Police Department
and confirmed by MDC Police, Nantasket
Division, and Messrs. Tierney and Bray of
Hull Redevelopment Authority.

Glroux gives some data on comparable real
estate values. Additional information ob-
tained 1n personal interview with Walter
Hall Realty Company personnel.

Tax levies based on assessments for the years
indlcated. Education costs from Annual
Report (1968).

These estimates have deliberately been made

on the high side. If past trends continued,
the new housing would not have such a high
average value and the conversions would run

at about $3,000. As noted earller, the actual
trend in recent years has been one of decline,
not growth, as the population expanded.

The chief problem, of course, would be school
costs. Low-cost housing would contilnue to
attract young people with large and growing
familles as in the past. .
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24.  See Hull Redevelopment Authority brochure, APPENDIX B

Those Thirty Acres, and Giroux. ) THE PILGRIM POWER PLANT

25. Informatlion Trom Messrs. Bray and Tierney
of Huil Redevelopment Authority, | B.1 Introduction .

The Bostcn Edison Company is presently coﬂstructing
, a 655 megawatt nuclear power plant on 500 acres of shore-
E line property on Cape Cod Eay four miles south of Plymouth,

26. See Hull Zoning By-Law as revised by
Speclal Town Meetling of 20 October 1969G.

27. 1bid. Massachusetts. The site contains about 4000 feet of rocky
— shoreline and will include two stone breakwatervs 2004 and
28.  See report ol Permanent Sewer Commission | 900 feet long, standing 16 feet above mean low water.

in Annual Report (1968).
fhnuas Zeport ° The study group thought that the inves<igation of the

29, Transportatlon Facts. ! wisdom of this location would enable us to demcnstrate
the applieation of come ol cur coct-benefit techniques,
30. Anriual Feport (1968). the feeling being that there might exist substantial
ahoyss Teport , external costs associated both with the plant's thermal
31. Address from the Tloor by Thomas Cox at ! effect on the marine ecology and with the effects of an
Special Meeting, 20 October 1969. industrial inztallation on neighbouring residential and
N recreatlional properties.
32. These are eztimates !
! B.2 Effeets on the Marine Ecology
33. Jee Annex. . .
The plant's circulating water system has a flow rate
33. Data on income to town treasury from . of 320,000 gallons/minute which removez 4.3%8 x 169 Btu/hr
Annual Report (1968). of heat. The full power temperature rise is 28°F. The
water velocity into the intake structure is 1.5 rt/sec,
34. Data on expenses frow Annual Report (1968). l while that at the discharge structure is 8 ft/sec.(l
The intake water 1s taken from about 8 feet below mean
35. Annual Report (1968). low rates (12 feer below msl) while the discharge is at
) ’ the surface at mean low water. The prime reason for the
36. Interview with Mr. John Eray of Hull Redevelop- low Jevel and low speed of the input is to avoid mixing
ment Authority. of the warmer surface waters into the coclant. However,
- these characteristic: also make it poszible for all but
37. Information from MLC Folice - Nantasket Division. the zlowest specles to avoid being sucked into the cooling
system. The coolant water is carried in three ten-foot
36. Interview with Mr. John Eray. . pipes: two inlet and one discharge to the reactor struc-—
) i ture. The maximum of the mean daily temperaturec at the
39. Costs bazed on costs of garage built at M.I.T, ‘ site through the 1967 and 1968 summer is 65°F at the
in 1961, adjusted for inflation. Dats supplied ‘ surface and 57°F at the seabed in 20 feet of water.
by Mr. Robert Cavanauch of M.1.T, Bulldings |
Department . A physlcal model af the thermal pattern of the efflu-

ent was constructed at M.I.T. The horizontal scale was
1:250 and the vertieal seale 1:40. The model was run -
under ceveral tlde and current situations which in this
area runs essentially parallel to the shoreline, flowing
SE on the incoming tide and NW on the outgoing. However,



these tidal components are very small, and thus the cur-
rent at any time depends primarily on the time history
of the wind. The heated plane was confined to the upper
five feet of water. Table B.1 shows the surface areas
within the various lsqtherms as observed on thé ccale
model. These areas were observed to be essentlally
independent of the tide and current situations. Since
the ambient temperature 1s rarely above 65°F in the
subject areas, it ic only in a very =mall volume that
temperatures above 80°F wlll be experienced.

These low temperatures are primarily a product of
the general coastal current which flows scuthward along
the entire northrern New England coast. This coastal
current 1s an extencion of the Labrador Current. 1ts
diverzion to the east by Cape Cod results in a sharp
inerease in the summer seachore temperatures on the
south cide of Cape Cod, making Cape Cod a furmal barrier.
The current also sets up a counterclockwices motion in
the nearly circular bLay.

The cooling effect ol the coastal current ic aggra-
vated in the summer by the prevailing couthwesterly
winds which produce curface water flow out of the bay
which ic compensated for by a subsurface flow of cooler
waters intoc the bay. As a result of tnis effect, Plymouth
ic known among bathers to bLe az cold a swimming area a=
beaches 50 miles norih of Boston.

On the other hand, the occaslonal northeaster will
reverse this effect and can raise the temperature of
the water in the bay by as much as 109. Thus, It will
be during a late summer northeaster that the temperature
rise in the water in the discharge will be most critical
to the marine inhabitants of this water.

Economically the most important marine activity which
may be affected by the plant's thermal output is lobstering.
In the 2400-acre area between the two ledges which bracket
the plant site, some 10,000 lobster pots are fished at
the helght of the ceazon. The Mascacrusetts Division of
Marine Fisherles placed the total 1966 Plymouth leobster
landings at 550,000 loDsters.(Z) Loeal sources estimate
that something less than half of these lohsters came from
areas off the plant site. These lobsterg would have & Eross
landed value of some $300,000.

It appears that the plant will have almost no effect
on the lopster population since what 1ittle temperature

effect there 1z 1s confined to the upper five reet of
water. However, lobster larvae are planktonic or free
swimming for the first two or three weeks of life, often
swimming on the surface during this period. It 1s pos-
sible that these larvac could be affected by the plant
elther through the thermal effluent or by beinz sucked
into the system.

1t 1s symptomatic of our present state of knowledge
of the sea that i1t 15 not known whether the population
of adult lobsterc in the plant area grow up in the locale
or migrate, into the regilon over the bottom as adults
from offshore populations, as many people belleve. Even
if the lobsters do spawn in the area, they will certalnly
not be affected by temperature rises of less than &5°
{acelimated lobzters, both adult and young, ¢&n withstand
temperatures up to 85°), and the surface area which has
a greater rise is 1less than 70/2240 = 3% of the local
lobster fizhing area. Further, the fact that this intake
is 8 feet beiow mean low water and the larvae prefer the
surface implies that 1t is unlikely that they will be
swept into tre coolant stream. This low intake wlll also
have advantages from tne point of view of fouling for
species, such 2z harnacles, dwell in the very near surface
waters.

We conclude that with high probablility the thermal
effect on the local lobster population will be insignifi-~
cant.

There 15 only one ather marine activity of economic
importance in the area (currents prevent silt deposition
for shellfish grounds and the density of lobster pots
makes fin fishing difficult) and that is the harvesting
of the aliga, Irich Mozz, whose collagen is used 1n the
papermakling and pharmaceutical industries. This plant
grows attached to rocks and stones from the low water
level to a depth of 25 feet. It requires, therefore, a
rocky bottom. The choreline in front of the plant ic the
center of a mile-long belt which contalns the only pres-
ently harvested Irish Moss south of Maine. The annual
harvest of Irich Moss from the area amcunts Lo about
750,000 pounds (dry welgnt) 2nd supports one family and
about 15 college students during the summer. Tts landed
value is certainly less than $50,000 annually. Tts
marginal net value is undoubtedly less than half this
amount . .

Little 1s known about the temperature sensitivity of
Irish Moss other than it does not grow south of Cape Cod
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and, therefore, 1s undoubtedly more sensitive than the
lobster. Once agein, 1f we can assume that the rise must
be at least ~.5% for any noticeable effect, then the
affected arehd will be_a small percentage of the harvesting
area. Perhaps of moré importance wlll be the dlsturbance
to the plant population durlng construction of the break-
waters. This may be balanced by the additional sltes for
growth provided by the completed breakwaters. 1In any

.event, the owner of the industry has gone on record at

public hearings that he does not disapprove of the plant.

In summary, the effects of thermal effluent on the
local marine ecology do not appear lare primarily because:

a) the waters into whilch the discharge takes place
are extremely cool even in the summer.

b) the thermal effects are limited to a very small
portion not only of the overall area of the body
of water, but even of the local fishlng grounds.

TABLE B.1
.Dimensions of and Area within the Predicted

Isctherms for Surface Temperature Rises abuve
Ambient Temperatures for the Pilgrim Station

Temperature Predicted Comparable
Rise above Length of Width of Area Surface Coolln
Amblent (°F) Area (ft) Area (ft) - _(Acres) (Acres)
20° 430 110 1.1 248
10° 1100 250 6.3 725
5e 3400 900 70.3 1203
3° 5900 1300 176 1557
2° 8400 2200 425 1834

¥This column is shown for purposes of comparison only, and
represents the area withipn the designated isotherms which
would be required if the temperature reduction resulfed
only from surface cooling.

|
y

B.3 501id Wastes

Table B.2 summariz?s the s0l11d wastes discharged by
the plant intc.the bay.(3)

Sodium hypochloride is used as an antifouling agent
in the salt water cooling system. It will be used at
levels which will result in a residual concentration of
free chlorine in the discharge waters of approxzimately
1 ppm. This is 5-10 times the lethal concentration for
most bacterla and is close to the threshold for the major-
ity of plants and plankton under contlnuous erposure.

The last column of Table B.l indicates that 1ittle surface
cooling occurs in the high temperature waters, thus the
decreases in temperature can be regarded as indlcating

the amount of dilution of the effluent. For example, a
temperature of 3° above ambient would indicate a dilution
factor of approximately 28°/3° or 9. Thus, one can argue
that toxie concentrations of chlorine wlll be confined

to an area of tens of acres.

However, the long-term effects of less than immedi-
ately toxic levels of chlorine Iin marine organicms is not
well known. It is known that low levels of chlorinated
hydrocarbons have the ability to markedly decrease the
photosynthesizing capabilitles of phytoplankton.  Thus,
this effect bears watching.

_ In the effluent of estuaine power plants in the
Chesapeake significant greening of oysters has been ob-
served and thls phenomeénon has been traced to copper in
the condenser tubes releaced by corrosion and concentrated
by the shellfish. There has been no analysis of this prob-
lem for Pilgrim. It can be expected to bLe less of a prob-
Jem because of the lack of oysterc and clams in the dis-
charge area and the greater dilution. Nonetheless, the
heavy metal concentration in the local lobsters should be
monitored carefully.

The annual releaze of radivactivity into Cape Cod Bay
is estimated to be between 7 and 50 curies. (4) This radio-
activity will be primarily in the form of isotopes of
cobalt, manganese, iron, chromium, and zinc. Assuming 50
curies/year, the radioactivity of the circulating water
will be on the average increased by 90 picocuries per
liter or about 2% of the maximum permissible concentration
in potable water, according to the AEC. At present, the
radioactivity of the coastal waters 1s about 300 picocuries
per liter.



TABLE B.2

SUMMARY OFF ESTIMATED ANNUAL STATION EFFLUENTS

DISCHARGED TO CAPE COD BAY

Annual
Annual Radioaectivity Chemical or
Type Volume Additions Heat Additions
THERMAL (1)

Circulating Water 1.5 x 1011 gals

Service Water 5.5 x 109 gal:c Below 1imits of

Below limits of 4.3 x 109 Btu/hr

10 cFRz0(2)

7.8 x 107 Btu/hr
10 CFR20(2)

RADIOACTIVE

Clean Radwastes

Chemical Radwastes 4.0 z 106 gals

NaQuOu
NON-RADIOACTIVE
Make-up System 2.9 x 106 gals None 66,000 1bs of
dissolved solid -
and 2,200 1lbs
of particulatet

(1) Normal operation at rated load.

(2) Ocean cooling water is naturally radlicactive. The =
radloactive content of the station effluent will be R
increased slightly during the controalled release of
liquids from the radiocactive waste system. The liquid
effluent from the radioactive waste system will be below
the limits specified in 10CFR20 after mixing with the -
cooling water. T - - e

(3) Addition of hypocﬁlorite to thesé systems ic expected

Normally reused in statlion

7-50 curiesz 8.6 x 102 1bs of

for about one hour each day resulting in residual
chlorine of approximately 1 ppm in the effluent during
thils period.

B-6
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" feet and the average tidal excursion 9.3 feet.

. water moved 1s about 1.4 x 101l rt

The extent to which this added radiocactivity will
bulld up in the bay depends on the amount of interchange
between the bay's waters and those of the open ocean.
This Interchange 15 a product of three forces:

1) tidal currshts;

2) the counterclockwise rotation of waters in the
bay due to coastal extension of the Labrador
current; -

3) wind-induced currents.

The volume mean depth of Cape Cod Bay 1s about 100
Thus
the fractional change in volume of the bay during oné
tidal cycle 1s 9.3%.

Pritehard indicates that 70-80% of the water which
leaves a co sgal bay on an ebbtide returns on the next
flood tide.{5) We feel that, due to the extremely wide
mouth of the bay and the fact that tidal actions move g
unit of water only about 6 miles per cycle at the mouth,
a hlgher propertion of the ebbtide waters willl return.
Therefore, we feel that perhaps 90% of the waters that
leave the bay due to tidal action will return on the
next tide. This implies that 2 x°.09 x .1 = .018, or
something less than 2% of the bay's.volume will be inter-
changed per day due to tidal action.

Of more Importance 1s the counterclockwise flow
described earlier. Integration of the velocity isopleths
of thls current indicates a mean absolute flow of
.3 ft/sec. The_area of the mouth of the bay is approxi-
mately 1.6 x 107 ft2. If we assume that the one-way
flow extends cver 1/3 of the mouth, then the volume of
) per day, which|ls
about 9% of the volume, of the bay. . )

Calculations of the Interchange due to the winds
requires wind current data as a function of.depth, which

'is prezently unavailable.  However, surface currents

generated by wind averages about 2% the wind speed and
1t 1is well known that in the Cape Cod Bay area the wind .
currents aré ‘almost _always considerably larger than tidal
currents. Further, winds ¢arn persist. from _the same direc--
tion for several days. A 15-knot wind for 48 hours will —
move surface waters 15 miles considerably further than the
tidal:excursions we' expect at the mouth. Therefore, we

. ) “

T -
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expect the winds to be at least as important an inter-
change mechanism on the tides.

In summary, the net interchange of 10% per day
suggested by Pritchard dees not seem unreasonable. This
implies that the mean residence time of any pollutant in
the bay 1® about 10 daya.

The amount of water processeg through the plant in
a 10-day period is about 6.2 x 10 3 which is about
1/2500 of the volume of the bay. Thus, it does not
appear that general radicactive bulld-up will be a prob-
lem. However, the ability of shellfish to concentrate
radicactive metals is well known. Therefore, the con-
centration of radioactivity will have to be carefully
monitored in the local lobster.

In summary, it does not now appear that this plant
will have any great effect on the neighboring marilne
ecology. However, certaln important uncertainties remain.
We note with approval Boston Edicgon'z funding of a $277,000
study of the ecological effects on the marine biology to
extend over the two years preceding the start -up of the
plant and the two years following.

We suggest that this =tudy could ucelully be tied
into the Marine Bicvlogy Laboratories' detailed biological
survey of the entire Cape Cod Bay conducted over the
last two years under O.N.R. sponsorship. We also feel
that provisions for long-term monitoring of the local
ecology should be made. Finally, we should emphasize
that our tentatlive concluslons about the blological effects
of this plant are not gencralizable. By American stan-
dards, Cape Cod Bay is an unusually cold body of water
with quite unique flushing characteristices. Tt is doubt-
ful if such a combination exists in more than a handful
of areas long the United Statec coast.

B.4 The Benefits and Costs Imposed on the Surrounding
Land Areas by the Plant

The other area where the plant can effect costs and
benefits not accounted for in the marketplace results
from the introductlon of an lndustrial operation into a
light-to-medium density residential area. It was thought,
for example, that the plant cculd have nubstantial effects
on surrounding summer property values.

The property begins Just south of Rocky Foint, a
50-foot~high outcropping, north of whleh the shore turns
sharply westward. As a result, there are no shoreline

B8
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residences to the north of the plant from which the plant
can be seen. To the south of the plant, there is another
shoulder plaecing the plant in a2 hollow. Further south of
the plant the shore .turns slightly westward. As a result
the plant can te seen only from several hundred yards of
non=-plant shereline property. Interviews with seven of
the twenty-two homeowners in the area indicated that, in
thelr opinion, the plant had had no effect on property
values and that, in their view, the effects of the in-
creased local payroll (during construction the plant em—
ploys 400 people and it will have a permanent payroll of
50 pecple) more than balanced any detrimental effects.
Only one person, the owner of a cranberry bog surrounded
by plant property, has expressed opposltion to the plant,
but she was unable to marshal any support from other local
interests. However, slnce the survey was taken in October,
no summer residents were included, who presumably would
place leses value on parochial benefits.

The land btekind the plant rises to 300 fet within
a mlle of the shore, placing the entire plant below the
skyline and thus decreasing the visual impact t¢ any off-
shore observer.

Finally, an intererting example of internalization
has occurred in this problem. The owner of the property
abutting the plant to the south and thus most affected by
it was the owner of the property upon which the plant is
presently building. Thus, in buying the property, the
power company had to compensate this individual for the
costs they would impose on him as a neighbor.

In short, it appears that the perceived external
costs of the plant are small and more than compensated,
in the neighbor's view, by the plant's effects on the
local economy-

We must emphasiz= that, from the region's point ol
view, ttils latter ic a wash. The sane effects would be
observed wherever the plant wac located. The only excep-
tion to this statement iz il there are differentials in
unemployment in the region. If there are differentials
in unemployment, the--opportunity cost of labor to
the economy will be lower in the high unemployment
area than in the low unemployment areas. Since a pri-
vate utillty company operates on market wage rates
rather than marginal social costs of labor, this can
result in inefficient plant locasion in the face of
variations in unemployment. However, these differentials



Massachusetts Department of Natural Resources, which
licenses the plant to eject wastes into the bay, has shown
no interest in the public development for recreation of the
land upon which the plant stands, despite the faet that

are unlikely to be large in even a moderately free labor
market with a moderate amount of worker mobility. With
respect to the case at hand, Plymouth was suffering a

higher than reglonal unemployment rate due to the closing a tment contains the Forest and Parks Divislon
of the local cordage,industry. On the other hand, it Egizh igaglarged with planning for outdoor recreation for
would be Interesting to know how nany ex~-ropemakers are { : .

working on the plant. In summary, the parochial benefits the state.

to the economy of the nelghborhood of the plant's location
should rarely be an important consideration in plant loca-
tion, since slmilar effects will be experienced wherever
the plant is located.

Similarly, with respect to the external disbenefits
of the plant, given that a plant will be built, it is the
differentlals in these disbenefits with location that are
important. Since an important consideraticn in the value
of shorellne land is its scenic beauty, we expect there
would be cases where substantial differences in these
disbeneflts between shoreline and non-shoreline locations
might occur. This differential would have to be balanced
against the added costs of the inland location which in-
clude not only additional pipe and pumpling costs, but also
additional transporting of equlipment costs since present-
day power generation equipment is so large that it must
be transported by water. These costs will almost always '
dictate a shoreline location. s we have seen, shoreline- . _ _ _ Y
locations do exist where the external cost of a plant can -
be kept small. But this example also indicates that almost
anywhere a plant is suggested it will meet with local
approval on grounds which, from the region's point of view,

“are a wash. Thus, local forces cannot be expected to
generate opposition in proportion to the exXternal disbene-—
fits of the particular location.

It 1s of more than passing interest that, while the
plant occuples some ten acres of property, Boston Edison
purchased over 500 acres. This is, in part, a response to
AEC regulations and, in part, provision for future additions.
However, it suggests that public recreational use of most
of this land could be complementary to the power generation
proper. Florida Power and Light's installation at Turkey
. Point 1s an example. Boston Edlson seems at least vaguely
aware of thls possibility and is provlding for public access
to the breakwaters, including a footbridge from one break- T
water to the other. However, the possibility of more
intensive precreational use of the uplaqd property should
be 1nvestigated. It is symptomatic of ths political_organi-
zatlon of the public's interest in the shoreline that the

. B

. B-10



APPENDIX ¢
STRATEGIES FOR HANDLING THE LEMAND FNOR QIL IN NEW ENGLAND
¢.1 Introduction

The purpose of this study 1s to assay possible
development plans for o1l processing and distribution
In New England and the demands that these functions
will place on the coastal sonc. This study considers
first the pocsibilities for a refinery in New England
and then examines various disiribution schemes with
and without a refinery. It concludes:

a) A refinery In New England would result in very
substantlal savings in fuel cust: to the region. 1If
the enlire savings were passed on tu the consumer, tne
savings would have a present value of about five hundred
million 1966 dollars at un inflatlon-frve interest rate
of five percent over the nexi. forty years. Thut means
tne savingc wonld Le an equivalent Lo Lhe Inerease in
wealth whiech would recult 1f each percon in New England
were piven about $USG.

b) Tne ravines measure vLhe amount Lhat ithe rericn
must Le willinm te pay in order to avoid cuch catls rnal
costc uf a reflnery as the Ilrcfuctrialization of &« wilder-

ness area, and alr and water poullution. 17 the region
values the external disbenv{its at more than this figure
for all pocsliLle locations of the refinery, then a New
England refinery chould not be built. I1f 1t values it
at less than tnis flrure, for at leant som: loeations,
itnen the net preceny value for these locuf inge will be
positive and the refinery should be built at thal loca-
tion which maximizes this net present value.

¢} Clearly, the existenre and localion of this
refinery 1. a very ceriuvac yueztlon and one in which
non-market coctc and benefits should play an imporiunt
role i extremely cerlouc mirallocatione are tov be
avoided. It doec not appear that, at present, thece
elfects arc L.ine preperly weiched.  3econdary or wash
beneflts appear Ln be pelnp given undue welght.

d) Given that a refinarv 1t bullt, the most effici-
ent distribution rcheme, negleeting pocsible differen-
tials In the frequency of oll spills, lnvolves direct
shipment via bargee from the refinery to local distribu-
tion centers. If no refinery is built, the most
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efficlent distribution scheme lnvelves shipment via
large product tankers to two transshipment termlnals
using monomoors - one ln Boston's outer harbor and one
in the Portland area. From these terminals oil would .
be transported via plpeline to Boston snd Portland and
via barges to outlyirng ports. Juch a scheme 1s not only
more efficient in termc of market costs than the present
highly distributed net of terminals, but it probably

- has advantages with respect to oil pollution as well.

C.2 The OQutlock for a Refinery

The primary sources of supply of crude oil to the
Eastern U.S. are Venezuela, Libya and Nigeria. This
erude o011 currently arrives in foreign tankers of an
average size of 100,000 deadwelght tone and ic fed
primarily to the Delaware River refinery complex. ChLoul
refinery capacity te added to the New England area, ther
would be neégligiLle change 1n crude oil trancportation
Jostz as lhe alstance 1o approximately the name. The
advent of petrolfum reserves reaching the Eact Toast vie
the Northwest Pascuge Lhough may chiange the pleture. T
additional 500 miles that speclalized icebreakine tanker
would travel to reach Drlaware rather than to a New
England rafin-ry amounts to an adiltlional cost of $0.74
per ton of crude oil. This cust ii attributabls to fu~}
wagec and capital cocts. The cpeclalized tankers cupab’
of traversing the Arctic Ocean will be much less effici-
ent than normal tanker:s in the open ocean. Use of an
icebreaking tanker in npen water incurs a high penalty
because of its higher initial cost. A New England
terminal offers a ronuglderable lncentive jn view of Lhe
Tact that oll compundes anticirale In excess of 14,000
tons per day of Alackan crude oil to be utilized on
the East Coast.®

The size of the modern crude oil Lankers 1is anvthe
reasorn for interecr in the New England area. Future
crude oil tankers will huve dicplacemenis in excess of
24,0,00U tons. These ships draw U to 70 feet. There a)
n, presently develeped harbors on the 11.E. East Coast

¥There Jg alsu the po..:ilpility thal o1l will pe found 1
commerclal quant.ities uff the Hew England ru2ast; howeve
we do not consider this eventuality explicitly in this
report.
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capable of handling theSe large ships.

The cosst of Malne iz one of the few places where
drafts of 70 feet can be accommodated in sheltered areac.
For example, Machilas Bay could accommodate ships with a
draft up to 100 feet in sheltered waters 4lthin one-
quarter mlle of the shore. Deep harbors such as these
ean be found in no other area on the East Coast.

Single polnt monomoor facllities can of f-load petro-
leum at a rate of $0.08 per ton. The proximity of 2
Maine refinery to the off-locad Slite means that crude oll
could reach the refinery buffer storage tanks for a cost
of not more than $0.10 per ton. The cost for supply of
the same ton of crude oll to a DLelaware River refinery
1s approximately $0.64 per ton since the refineries are
about fifty miles from water deep encugh Lo accommoudate

the tankers.

Table ¢.1 Shows savings in initial crude olil dellvery
costs for foreign and Alaskan crude oil when new refinery
eapacity'is iocated in Mew England rather than in the
Delaware refinery complex.

TABLE C.1

Differential Costs for 01l Shipment
to Delasare River Area and Machiasport

Transportation 0Offloading

kKefinery Slte Differential coct Cost

Differential

Foreign Alaskan Forelgn Alackun Forelgn Alaskan

Delaware River 0 $.24 $.64 $.64 $.64 $.88
Machlasport ] [¢] .10 .10 .10
Savings -—-—--- $.54 $.78

This shows that a crude oil transportation cost saving
of $0.54 cents per ton of forelgn crude 01l and $0.78
per ton of Alaskan crude 011 1s realizable for new Ea§t
Coast refinery capacity located in Maline rather than 1in
Delaware. These savings are before product distribution
and must be combined with differentials in the cost of
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distribution of the refined product Lefure total d4iffer-
entigls in transportation costs can be determined.

The average refinery unit processes about 100,000
barrels of crude cil per day. This is equivalent to
approximately 5 million tons of product pc: year. As
shown in Table C.¢, New England demand can be expressed
in terms of required refinexry units.

TABLE C.2
FroJected Refinery Units Needed

Year 1966 1980 2000

Froducet Demand
tons/year 26,006,000 34,000,000 50,000,000
Refinery Units
Needed to Mect
Demand 5.2 6.8 10

1t ie accumed that existirg refinery capacity in the
Delaware River area 1s cubable of supplvine apphroximately
six of the "refinery unit,” or abuut 30 M tons/year. By
1972, refinery operationc at Machiasport could become a
reality. This 1nitial refinery could be ¢xpected Lo
supply 211 northern New England regional product demands
except Borton, Portomouth and Jalem. Therefore, the new
crude oll suppliec could justifly even mure capacity in
New England. Table C.3 precents the value of savings
resulting from consumer proximity to the refinery; 1.e.,
a short run for an intraccastal tanker 1s shown. Future
refineriec might alsu be located in the New England area
as the need for refineriec to cupply llew York, New Jersey
and Connecticut inerraces. Thils growth rate is not
currently available. The poceible =avings in dictribution
cozts are given in Table ©.3, asczuming that only =nouch
capacity to serve New England north of Cape Cod is con-
structen. The product tanker rates for dictributing
petroleum productc are computed from typical cozts for
short tanker runs given by the Maritime Administration.
In the next seetion, a more detailed analysis of alserna-
tive distributlion schemes !s given.
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945,000
1280 1,249,000
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In chort, it appears that foreign oll can bhe refined
and distributed in New England for about one dollar per
ton less than 1t would cogt to do the refining in the
Delaware -River complex. I Alasken oll is used, this
Alfforentilal rises to $1.25/per year. Further, the
Delaware River refinerlec are presently operating near
caracity, thus addltional capabllity will have to be
bullt.

We therefore expect the oil companies to attempt to
me=t ffuture New England demands with New England refinerles
whether or not Alaskan oll 1s available and whether or not
a free trade zone 1ls established. We expect, therefore,
the oll companles to be desirpus of constructing a mini-
mun of twn 100,000 barrel/day reflnery units by 1980 in
New Ernpland and a maximum of 8, if present Nelaware
capaclty 15 trancferred to serving other locatlons. By
the year 2000, we expect them to have plans for a minl-
mum of five and a maximum of 11. The most recenl proporsal,
thal of Atlantic World Poris, called [or prompt construc-
tion of a 300,000 barrel per day unilt. Under our assump-
tion, the projected net precent value of the savings,
namely, the ane dollar per Lon aver Lhe next U0 yearc,
wnich would rezall with New England refining in 1966
dullare L% 4: 3540,000,000 and at £% $430,000,000.

That ic, earh mun, waman and c¢hild 1n New England would
have L¢ pub afide abont, €450 now to make up the differen-
tial in neating costs over iLhe next 40 years.

€C.3 Nonmarkei Consideration:s

Exlstence of cuch lurge raving, duer not necessarily
Impsy *hal. a2 pefinery cnoula bLe built in New England. 1f
the region ls willing to pay this amounl in avenid the
external disbenefits of a refinery located anywhere in
New England, i1hen it should not be built. Further, there
1s some evidence that the reglon do=s5 pluce @ high value
on the rdetrimental acpec!c of a reflinery. Atitempts to
buiid a refinery in the Narragranczeli bay area in Lhe
middle fifties were frusirated by locul oppeslition to
such an inrtzllation. ©m rhe other hand, if nonmuarketl
conzlderstions are golng Lo rul~ againct a refinery, Lhen
the lant cection implies mhey must be very large indeed,
and thus deserve counsiderable stuay. IL 1s not clear
that cuch cvudy i1s isving place.

Givern Lhat a refinery is 1o bLe buill comewhere, then

one must weigh locational differentials in these non-
market effects in deciding where to place the refinery.
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In this respect, Lhe lwo leading rontenders for the
location of, at leact, tue first New England refinery
complex present an interestlng and important problem in
nonmarket effects.

The most commonfy suggested location is Machlas Bay.
Machlas Bay is the casternmost embayment in the mainland
U.S.A. located some 40 miles from the Canadlan border
and 210 miles aortheast of Boston. Machias Bay has over
100 feet of sheltered water less than a one-quarter mile
from shore with immedlate accecsr to open water. The
area 1s almost colpletely undeveleped. The peninsula
upon which the proposed reflnery would stand, Polnt of
Main, contains only Tour houces. Three organizations
have expressed inter~st in Machlas Eay. The original
propocal emanated frum Occlidental VFetroleum. However, it
was tied to the establistment of u free trude zone and a
change in the impurt quotas. Atlantic-Richfield has
bought optlions to lwace several thouzand acres and has
not tied thelr offer to a change in the oil import laws.
Recently, Atlantic World lorts has applied for oll Import
quotas and announced plans to bulld a refinery in
Machlasport.

Another location which 1s receiving inereasing atien-
tion is Cuczco bay, specifically Long Islanc, three miles
off Portlana. Long lclund containe about 400 azerec and
can accommodate drafts to 70 feet. Long Island already
contains a 600,000 bbl urderground oll ctorage facility
on a 18l-acre trace formerly owned by the Navy. King
Resources, an o1l importing concern, recently bought the
site and has announced plans to tuild an eight billion bbl
storage faclility. A storage facllity of this cize without
a refinery ls pointlesc. Therefore, we can be sure that
King Resources has a refinery in mind. King's plans have
generated conciderable opposition among the isnland's
300 year-round residentr and local citizen's groups have
brought sult againct the City Council, who in June, lU69,
rezoned the area from residential Lo industrial. At
present, the matter 1s unresclved and King has indlcated
1t will not proceed with any conztruction until the irsue
1s decided.

" The choice Letween these two locations* should be

*We do not intend to imply that these are the only two
possible alternatives. Maine is uniquely blessed with
sheltered deep water. Other possibilities include Muscongus
Sound and Penobsccot Bay.

C«7

~ 5k

based on economlcs in the wide sense. That iz, is it
more consistent with the reglon's values to locate a
refinery in a remote, almost wiliderness, area in which
very few people presently live, even though this cholce
would result ln a eritical modification of an entire
scenic area, or to 1sdate the plant on a residentlal
island abutting an area which 1s presently rather highly
industrialized (Portland already handles 20 millions

of tons of oil per year), aven though this would result
in severe dislocation of the present residents and the
further scenic detericration of an area, which whlle no
longer as beautiful as Machiasport serves many more
visitors than Machias Bay?

We suggest that this locational problem deserves the
most thorough kind of cost-benefit analysis for we can be
sure of at least two things: ;

1) The location of this refinery will have an
irreversible impact on the future development  ¢f the Maine
coast; and '

2) The unaided private market cannot be expected
to pick that location which is most consistent with the
valuec of the cltizens of Main~ and of the entire New
England region not only because of the ekternalipies
involved, but because in a4 project of this size the
developer can use parochial benefits to coerce not only
a local community but an entire state. Further, competi-
tive forces aren't really operative in this situation.
Whoever builds the first refinery will have a monopoly
over the reglon which it can expect to enjoy for many
years. ’) -

The profitc that the reflnerlec ‘can extract 1in this
situation are simply transfer payments from the consumer
to the refiner. Racsed upon these profits, the developer
will find it eacy to buy off all but the most determined
organized opposition to the location he chooseg-in his
private lnterest, whatever the merits of that location.
Most of the present propeosals Involve 1%% rof gross profits
to the state of Malne and 10% of grosc profits. to the
other New fngland statec. It willl take a tough-minded
legislator indeed to say that taxing oll users in thics
manner lg not preferable to forcing the refiner to lower
his prices instead.

There is no alternative to competent investigation
by a public agency of the costs and benefits_or all the
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various locations from a regionwide point of view and to
tight public control of the resulting monopoly. We see
no evidence that such investigation 1s taking place. In
fact, we feel that the Malne agencies ilnvolved are
placing toe much emphgsis on parochial beneflts, whlch
will occur wherever the refinery is located and thus are -
not a function of logation. Further, it appears that the
state of Maine 1s not driving as hard a bargain with
potential bullders as it might, In part because of over-
counting of parochlal penefits and in part because of

the relative eace with which public funds can be raised
through the refinery's moncpoly powers.

In short, if there was ever a situation where detailed
cost-benefit analysis should be applied to a coantal zone
development, the problem of discovering that location,
1f any, for a New England refinery, which js mnst consist-
ent with the values of all of New England, is such a
sltuation. Needless to say, in the time frame of the
present study uany attempt at cuch analycis would have been
irresponsible,

¢.4 Distribution Poljiclec for New England 011

c.4.1 Introduction

This sectlon surveyc some of the ecunomics of the
distribution of Lhe refined petroleum products Lo New
England. Tt seems clear that the bulk of this distribu-
tion will continue to be by water. The following three
guestionc then arise:

1) Should the product tankers cervice directly the
six or seven ports which presently receive significant
quantities of o011?

2) Should the product tankers ship only to a major
transshipment terminal whereupon distribution takes
place by barge?

3) If a refinery is built 1n New Engluna, chould
product tankers Le uced at all?

-Taborga ( ) has shown that the trade-off between
the economies of mcale assoclated with a small number of
very large transshipment terminals and the added dlstance
and transshipment costs acsouciated with jntermedlate
terminals impliec that the typlical reglonal development
distributional pattern will be:

c-9

a) A phase 1n which there is a large and growing
number of small terminals, each demand center belng
served by an assoclated terminal,

b) A more developed phase in which the economies
of scale associated with transshipment begin to operate
and indicate initial consclidation of sets of the
indivldual terminals into large transshipment terminals
which serve subregions.

c) A mature phase in which, if the economies of
scale warrant, this consoclidation process continues
until the entire region i=s served by a single transship-
ment terminal. - This process appears to be well advanced
in the Western Europe-Bantry Bay, Ireland =nltuation.

In this context, the gquestion then becomes one of
determining the degree to which New England has progressed
through thic sequence.

C.4.2 Assumptions

For the purpocez of this study, demand 1s referred
to as votal tons of vil products without making any
effort at dlsagcregation. The reasons behind thic ascump-
tion are: '

a) Determination of marine terminal characteric-
tles and size is dependent on total throughput,

b) Demand by product for the New England area 1s
not readily available,

¢) The differences in specific gravity of differ-
ent products can he disregarded in a general survey of
the type beilng attempted here, given the preponderance
of fuel oils.

The rate of lncrease of oll-products demand will be
assumed to be approximatcly ' per cent per year. This
assumption 1z baced an & study made by Arvhur D. Little,
Ine., In 1964=65.% Tne relatively small growth rate
reflects the increasing share projected tor nuclear plante
in the power generation of the region.

Using 1967 as a base year, the followlng table gives
the relative and absolute values of demand.

#'Ppojective Economic Studles of New England."
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TABLE C.4

Petroleum Demand by State g With respect to terminal technology, only monomcoring
D € systems will be consldered. Earlier studies have shown
emand (1967} . l . monomooring to be the mast cost-effective mooring systenm
{tong) Fer Cent . in the New England context. T
a - .
New Hampshire 2,414,000 8.0 ‘ The costs aszuméd as typleal for all terminals are
Tab .b. '
Maine 4,050,000 13.4 shown in Table C
TABLE C.6
Massachusetts 22,120,000 73.3 ]
Construction and Operating Costs of Terminals
e B mhi | o
> > N Number Underwater’
: fB hs Monomoor Pipeline Cést
s Ehe dgmographic gatterns of the four states consid- 2 eIt e Sast . F? £
ere ave been assumed stable; in other words, relative s,
grorthlwiéltnot exlst among them. Thls assumﬁtion is ] . ' 31,800,000 $1,500,000
equivalen o saylng théat the spatial distribution of 2 31,800,000 x 2 Q0,000
demand wiié not suffer significant variations in the time »800,000 ¥ T90,
span conslidered by the study and that all net increases ] 8
of demand will always be "allocated" in the same propor- 3 31 90’000 * 3 $ 700,000
tlon to each state. 4 $1,8P0,00p x4 $ 900,000
The main ports to be considered as potential loca- ] S 5 = 5
glons for oil terminals are Machliaspurt, Penobscot Rlver, Tank Farn on uhore]%ne $18.00/Ton of Storaee
Searsport and Portland in Maine, Portsmouth in New
[ . p ing sts:
Hampshire, and bucton and Sa]em,in Massachusettis. Operating Co ts‘
' Number Tank Farm Crew Line Running Launches
conﬂjg:iig C.5 shows marine distances between all locatlons | of Berths Cost/Year (Deprec_+ Operating)/Year
TABLE C.5 ! 1 $150,000 $150,000
Distances(EzizigglNﬁzlgg%land Ports ] 2 $210,000 $150,000
3 . 1$260,000 $150,000

Pen. GSears- Port- P'ts- Machias-
River port land mouth Salem Boston port

n \ $290,000 $300,000

Penobscot River - 13.3 104.0 137.5 164.0 178.3 127-2 )
The summary of unlt costs above assumes similar
eonditlons in all locationc to be.studied. This assump-
tion should be modified to reflect an. individual analyslc
of each situation if the type of methodology presented

here were actually to be applied.

Searsport 13.3  ~-- 90.6 124.3 151.0 165.0 11k.0
Portland - 104.0 90.6 - 50.8 83.5 97.8 146.0

Portsmouth ©137.5 124.3 50.8 - 46.7 61.2 177.3 _
s We have based our analysis on use of 69,800 deadweight
Salem 164.0 151.0 83.5 46.7 T 21.4 195.6 J ton product tankers throughout the life of tge system.
a A more detailed analysis would entall predicting the
Boston 178.3 165.0 97.8 61.2 21.4 - 207.8 growth in ship size through the 1ife of the system or,
Machilasport 127.2 114.0 146.8 177.3 195.6 207.8 - J :
c-12
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better yet, employlng expected value analysis as described
in Chapter II, and postulating a distribution of product
tanker sizes throughout the 1ife of the system.

Distribution cag be attempted by means of either
pipelines or some form of maritime transportatlon. A pipe-
line in general has the disadvantage of little Flexibi-
lity, since it cannot respond to the changes in optimal
Aistribution strategles which ocour with the growth ard
consclidation of & reglonal economy. Furthermcre, the
New England coast i1s concave. This implies that sea dis-
tances are shorter than land distances. But maritime
transportation 1s generally competitive with pipelines
over the same distances. The possibility of submarine
plpelines does not seem an advisable alternative elther,
since the savings in distances are more than offset by
the hlgher cost for materials and construction of the
plpeline and by the operational complications associated
with floating pumping stations along the pipeline.

With these facts in mind, our emphasis has been
placed on marine transportatlion. The question then be-
comes one of deciding whether to ship from the refineries
with product tankers directly to the shoreside distribu-
tion points or to transfer from the product tankers at a
limited number of major terminals, using barges.to supply
the shoreslde distribution points not served by the major
terminals. The costs of transshipment must be balanced
against the higher utilization of capital afforded by
the barge system.

The barge costs cited are based on seagoling barges
which are pushed rather than pulled by the towboat. Push-
ing has the advantage that the towboat-barge combination
operates as one hull with consequent savings in power due
to lowered wave resistance. It also is a more maneuver-
able and basically less hazardous system than towing.
However, it should be noted that the pushing of barges in
open sea conditions is barely the state of the art.
However, the technological problems remaining appear far
from insuperable.¥

I} - ot -

®*The problem of the coupling of towboats and barges in high
seas conditions has not been properly researched yet,
mainly on account of lack of visible need for it. It 1s
hoped that this cstudy will make apparent the current
importance of such research.
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Flgures C,1 through (.3 show operational and cost
characterlstics of a pushed barge system. -

'C.h.3 -Speeific cassé

We have chosen to study three alternative major
New England oll distribution systems: .

I. A Distributed System. This system employs
direct shipment via product tankers from the refinery to
terminals at o -

Pencbscot River

. |
Searsport Maine

Portland
Portsmouth New Hampehire
Boston

Massachusetts
Salem

II. System Employing Primary Consulidation. Here
product tankers service Portland and Boston only and
further distribution is by barge.

IXI. Complete Consolidation. Here all transship-
ment 1s handled [rom a single major terminal.

Two possibilities are considered under alternative II1I.

a) Tankers arrive at Boston only. Thils alternative
corresponds to a minimum distribution cost con-
figuration as can be seen by multiplying entries
in the matrix of distancez (Table D.5) times
the demand at the destination and adding over
each row. Boston has the least ton miles to be
distributed with this arrangement.

b) The main terminal is in Machiasport, Maine.
As we shall see, analycis of this last alternative
allows us to make the statement that, if a refinery ic

built in New England, all distribution should take place
in barges directly from the refinery.
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In all cases, inland distribution 1s treated ac a
parameter not having any lmpact on the comparison of
alternatives being attemptgd.

The areas of.influéﬁce'for each port are as follows
(as shown by 1967 dath):

Portsmouth: Handles 66% of demand in New Hampshire.

Portland: Handles 100% of demand in Vermont, 34% of

demand in New Hampshire and 57% of demand in Maine.

Penobscot River: Handles 30.5% of demand in Maine.
Searsport: Handles 12.5% of demand in Maine.
Salem: Handles 5% of demand in Massachusetts.
Boston: Handles 95% of demand in Massachusetts.

C.4.4 Summary of Evaluation Results

A comparison of alternatives is made on the basis
of minimum present value costs po serve the demand shown
in Table C.4 with this demand escalated at 2% per year.

Each alternative has four main items, berths and
storage at the terninals, and barges and towboats, ir
transshipment is required (as in b and c¢). The present
value calculations have been made for imterest rates of
5% and B%. 1970 U.S. dollars have been used throughout.
Ten knots average speed has been used for bargez and
towboats.

Case I. Distributed System
TABLE C.7

Throughput at Each Terminal (millions of tons)

Ports 1970 1985 2000
Penobscot River 1.31 1.76 2.37
Searsport 0.53 0.71 -- 0395
Portland 4.91 6.61 ] 8.89
Portsmouth 1.69 2.28 3.06
Salem 1.17 1.58 2.13
Boston . 22.23 30.20 4o.62
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TABLE C.8
Arrival Rates (Ships/Month at Each Terminal)

N Year
Port 1970 1985 1990
Penobscot River 1.37 1.84 - 2.48
Searsport 0.55 0.74 0:99
Portland 5.11 ) 6.88 9.25 . .
" Portsmouth 1.76 ' 2.37. 3.18
Salem 1.2¢2 1.64 2.21.
"Boston 23.20 31.20 - 342.00

T.4.5 Summary of Costs of Distributed System (Case"I)

In the distributed system no transshipment is
required and we must concern ourselves with terminals
only. Table C.7 gives the annual operating costs and
the present value costs for the terminals to service a
distributed system in New England. )

TABLE C.9
Yearly Costs and Total Present Value Cost for Terminals
Yearly Cost

Terminal 1970 1985 2000 Int. Rate 5%

Total Present Value Cost

Int. Rate 8%

Thousands of Dollars Dollars
A® 935 935 950 15.32x108 11.4x106
Boston 2,?27 3,122 73,"25 uﬂ.lIOxJ.O6 36.46x10
Portland 1,529 1,529 1,800 27.03x106 18.76x10
Total present value costs for = SR '
4 Case A terminals, Boston 6
and Portland 134.71x10 100.82x10

#Terminal A stands for any of the folléwing terminéls:
Penobscot River, Searsport, Portsmouth, Salem.

c- 16

6
6

6



Primapy cCunsclidation (Case IT)

In Case 11 the tanker termlnals are bullt oniy at
Boston and Portland. Boston serves Massachusetts and
Portland the rest of the reglon. Existling tanker berths
and tank farms would be used as harge berths.

TABLE £.10

Arrival Rates Shipc/Month at Each Terminal

Yeat
Fort 1970 145 2000
Portland 8.79 11.83 15.90
Boston 24,42 32,84 by, o

Portlani
Ternin-l

and the
are:

Final Jo-i.

- oral present value coote

TABLE ¢.11

Cazrz for Primary Concolidation Cystem

Annual Cost

Total Present Volue Coot

(Million= of Dbollars) (Dollars)

1970 1985 2000 Int. FRate 5% Int, Rate 8%
SU36h 0 2.952 3,638 be.75210Y 15, 20x10"°
Sn27 3,102 3,405 48.75x10% 36 46x108
1.527 1.529  1.800 25.03x106 18.76¢c105

120,525 100

¢lidation (Caze T11)

appll

zero.

toth CGas

¢s I and II the zame total rate or
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ce 11 existing tank farms and tank
barge Lerths at an opportunity coct

Q0. un10®

arrivals
-

TABLE €.12

Arrival Rates Chipz/Month

Year _
N 1370 1985 1990
Boston or Machias  23.21 Ui 67 ’ 60,11

TAELE C.13
Case 1II Annual and Precent Value Cuztc

Annnal Cost Tortal Fresent Value Cost
(Millions of Dollsr=) (Doellars)

1470 1985 Int. Rate 57 Int. Rate 3%
Fleet cl)  3.844 4,055 4,587 Ah.sox106 49.60x10°
Fleet e2)  f.900 70420 7.0HO  114.70x106 86, bry1a"
Terminal 2.720 3,007 3.683  4a.nox1n® 38.78410"

TABLE C.1l

Total FPrecsent Value Cocts for Terminal: at Bouton and Machiac

Case 111a) AT Interest 8% Interest
(Bocton) 114, 40x10% 88.383106

Total Yearly Cost in 1970 = }6,566,000

EF Interesrt

Case IIlb) 5% Interest
(Machias) 1ok, 202100 125.20x10"

Glven the rewnvtenezs of Machiasport with respect to

the principal comzunption centers, the cost of uzing it

15 A transshipment eesnter 1= prohivitive because of diztri-
bution cozts alone. Thiz situatlion is removed if IITu)
corresponds to the distributien prooblem azsoclated fto 2
refinery conter in Machlacport. In cuch a cusze, o
cstorage and tanlker terths at the terminal ars part of

the F.O.K. price of the oll products at the refinery center.
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Thug, we are avolding a tran ipment by placling a
procescing plant at the trancshipment polnt and, there- If a refinery is bullt in New England, even at a
fore, (and only 1if we do 5o) the cost of the terminal location as remole from the demand centers as Machiasport,

should not be added to obtain rhe total of Illv). The the fact that alternative II1IbR is cheaper than alter-
natives 11 and IIlla indicates that no transshipment

only cost in this cage would be the fleet costs assoclated 1
to the distribution operations. Thls alternative we should take nlace and, distributlon should ke via bargee
have labeled ITIDLR, direct from the rellinery.

TAELE .15 Notice that IIInR 1t not the predicted present value
distribution cocts assoclated with a refinery at Machias-
port, but the costs of moving the 0il from the Delaware
River through Machiacport, deleting transchipment costs.

CazelllbR 5% _Interest ($) 82 Interest ($) II and 1IIa are alse based on oll originating in Delaware.
Hence, the compariscon 1s consistent. If the oll was

Case IIIbR. Fresent Value Costs

(Wlth refinery center) 114. 30x106 BE. 4zx100 actually procecsed inm Machlasport, the costs of both
systems would be reduced hy the product tanker coats from
Lelaware to New England and the costs of IT and 11la
TABLE C.16 inereased by the product tanker coste from Machiasport

to <he thorecide or trancshipment terminal, respectively.

Hence, we can be sure that dlrect—shipment from a refinery
gt. Machlasport Is. iuotFated._ Since Machiasport is the

New LEngland refinery 1ocar10n most remote from the demand

Cost Jummary

Total wnnual Cost in 1570 Total FPrezent Value Cozt ()
(nillions of dollars) 5% 8% centers, this eonclucion will hold a fortiorl for any
. . other pn hle location. In short, if a reflnery is bullft,
1 7.896 134.88x10" . 101.02x106 it would serve as the flnal consolidatjon terminal .

17 £.500 120.18x10" 90.07x10°

11Ia) AL 566 114.40x100 88.38x100 -

I71b) 9.710 160. 2053106 175 20x10° o - T

I1IbK b.990 114, 30x100 86.4.x10°

In summary, New England is approximately at the stape _
at which flnal consolidation of its -ocil-distribution
system chould take place. Il refined productz contine -
to be shipped Into the region frowm Delaware Bay, then the - . .
region shauld be seriocusly considering the conctruction - _— R . -
of one op two transshipment terminals with cubsequent - - -
distribution by barge. Trhe cost difference we have
indicat=d between one repionwide terminal in Bocton and
a palir of terminals in Boston and Portland 15 not large
znd the declsicn vetween these two alternztlves zhould
undoub:tedly depend on factors we have left out of the
analysis, such asz externallties impliedby transchipmsnt
terminals, differsntials In frequency of oil =pill., etc.
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